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INTRODUCTION

The Alton coal field is located in T39S, R6W and T39S, R5W SLB&M, Kane County,
Utah. Kane County is located in the southwest quarter of Utah. The town of Kanab,
which is the Kane County Seat, is located about 30 miles south of the Alton coal field

(see attached vicinity and location drawings).

Alton Coal Development, LLC (ACD) is proposing the development of a portion of the
Alton coal field. The proposed development is the Coal Hollow Mining Project. The
center of the Coal Hollow Project (CHP) is located approximately 3 miles south of the
town of Alton, Utah.

ACD has initiated the processes involved to secure coal leases and a permit to mine coal
from the project area. In 2004, ACD negotiated surface and coal leases for the private or
fee areas of the Alton coal field. In 2004 ACD submitted a Lease by Application (LBA)
to the Department of the Interior, Bureau of Land Management State Office, Salt Lake
City, Utah for federal coal acreage contiguous to the secured private lease area. In 2006,
ACD submitted a Mining and Reclamation Plan (MRP) to the Utah Division of Oil, Gas
and Mining (UDOGM). This MRP submittal was determined to be administratively
incomplete in August 2006. ACD addressed the deficiencies list provided by the
Division and resubmitted the MRP in June of 2007.

The Coal Hollow Project involves a surface mining operation that will produce
approximately 2,000,000 tons of coal annually. The coal will be transported from the
Alton coal field in trucks to Cedar City where it will be loaded into railcars and hauled to

market.

In early 2004, ACD initiated base line studies within the area of the Alton coal field.
Base line studies are required by state and federal agencies prior to submitting a MRP

application.
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. In 2004, ACD hand picked consultants and personnel to prepare field and base line
' studies for the Coal Hollow Project. Consultants were selected based on their technical
expertise and higher personal and professional ethical standards. The CHP will be a
flagship coal mining operation and its culture of excellence will not start when the first
ton of coal is mined, but rather from project inception. ACD seeks to develop a culture
of high integrity extending to it personnel, mining operations, community relations, and

environmental performance.
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Startup area of the surface mine - phase | mining area
View to the south

D L s o e M e

View of coal seam exposed in Robinson Creek
- Phase 1 area of Mining

. View to the NE



Phase 1 mining lalltlea (lest)
Coal loadout (background)
. Phase 2 mining area (foreground) — view to the north

Phase 3 & 4 mining area
. View to the west



View of propoed col odout
. View to the NE



View of area to be mined and reclaimed — view to the south

e BLM Pinion-Juniper 2005 treatment area (foreground)
o The Pinion-Juniper community has out competed with the other
vegetative species, creating barren ground
o The reclamation process will improve the natural ground and
vegetation communities by planting more suited vegetative
plant species more suitable to the area (grazing and wildlife)
County Road # 136 running north/south through proposed permit area
e County road will be relocated to bypass mining operations
e Bypass route will start at the bottom right edge of photo
o Bypass route will be relocated west of existing county road
o Bypass route will reconnect with existing county road (top of
photo) approximately 3 miles of bypass road
e Mining operations will be cordoned off to civilian traffic

e After coal is removed and the area reclaimed, the surface contour will
be reduced by 0.7’



-------

Lon of 1960’s reclaimed Alton Coal mine
Portal was in cleared area of hillside
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CHAPTER 1

R645-301-100. GENERAL CONTENTS

110 LEGAL, FINANCIAL, COMPLIANCE, and RELATED INFORMATION
110  INTRODUCTION

Alton Coal Development, LLC is submitting a Mining and Reclamation Plan for the Coal
Hollow Project to the Utah Division of Oil, Gas and Mining pursuant to rules governing
coal mine permitting at R645-301-100 et seq. Permit Area Base Drawing — Drawing 1-1.

112 IDENTIFICATION OF INTERESTS

112.100 Business Entity

Applicant, Alton Coal, LLC, is a limited liability company duly organized and validly
existing under the laws of the State of Nevada, and authorized to conduct business under
the laws of the State of Utah.

112.200 Permit Applicant and Permittee:

Alton Coal Development, LLC

PO Box 1230

Huntington, UT 84528

Telephone (435)-687-5310)

Employer 1. D. #42-1655092

Social Security numbers of Alton Coal Development, LLC’s
members and manager provided in “CONFIDENTIAL BINDER”

112.210 Operator:

Alton Coal Development, LL.C
PO Box 1230

Huntington, UT 84528
Telephone (435)-687-5310)
Employer I. D. #42-1655092

112.220 Resident Agent: For Utah:

Corporation Trust Company of Nevada Allen P Childs

6100 Neil Road PO Box 1230

STE 500 Huntington, Utah 84528
Reno, NV 89511 435-687-5310
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. 112.230 Abandoned Mine and Reclamation Fee

Alton Coal Development, LLC, is the sole party in interest and will pay the abandoned
mine land reclamation fee.

112.300 Ownership and Control

Alton Coal Development, LLC, is the sole party in interest, owning and controlling this
application.

112.310 Members and Managers of Alton Coal Development., LLC

Social Security numbers of Alton Coal Development, LLC’s members and
manager provided in “CONFIDENTIAL BINDER” Appendix 1-1

Manager - ALLEN P. CHILDS
570 North Main St.
Orangeville, UT 84537

Member STONIE BARKER
714 Bob White Lane
Naples, FL. 34108

' Member BEVERLY HOLWERDA
960 Cape Marco Drive
Marco Island, FL 34145

Member ROBERT C. NEAD
6602 Ilex Circle
Naples, FL. 34109

Member JAMES J. WAYLAND
2841 Capistrano Way
Naples, FL. 34105

All members and managers use the employer identification number of Alton
Coal Development, LLC No. 42-1655092

112.320 Relationship to the Applicant

Each of the above-listed managers and members owns and controls more than 10% of
Alton Coal Development, LLC

112.330 Title and Date of Position

Each of the managers and members listed at 112.310 above was appointed as of
‘ September 9, 2004.
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112.340. Ownership or control of Other Coal Mining and Reclamation Operations

Neither Alton Coal Development, LLC nor its manager or members owns and has not in
the previous five years owned another coal mining and reclamation operation.

112.350 Application Number — Other Pending Coal Mining and Reclamation
Operations

Neither Alton Coal Development, LLC nor its manager or members owns any pending
coal mine permits.

112.400 Coal Mining and Reclamation Operations Owned or Controlled

Neither Alton Coal Development, LLC nor its manager or members owns or controls any
other coal mining and reclamation operations.

112.410 Coal Mining and Reclamation Operations Owned or Controlled by Managers
or Members of Alton Coal Development, LLC

Neither Alton Coal Development, LLC nor its manager or members owns or control any
other coal mining and reclamation operations.

112.420 Ownership and Control Relationship of Managers and Members of Alton Coal
Development, LLC

Each of the managers and members listed at § 112.320 own or control more than 10% of
Alton Coal Development, LLC

112.500 Legal or Equitable Owner of the Surface and Mineral Properties

The legal and equitable owners of the surface and mineral properties to be affected by
this mining operation during the duration of the permit period are shown below. Surface
and coal ownership are shown on Drawings 1- 3 and 1-4.

SURFACE OWNERSHIP:

Owner/Lessor: Lessee:

C. Burton Pugh Alton Coal Development, LLC
533N 650E

Lindon, Utah 84042-1567
801-785-6220

Chapter 1 1-3 5/25/07



COAL OWNERSHIP:

Owner/Lessor:

C. Burton Pugh

533N 650 E

Lindon, Utah 84042-1567
801-785-6220

Roger M. Pugh, Attorney in

Fact & Power of Attorney for

Verna H. Pugh

116 South 100 West
Kanab, UT 84741

Margaret Moyers
Kanab, Utah

SURFACE OWNERSHIP:

Owner/Lessor:

Alecia Swapp Dame Trust
Through Richard, Trustee
1620 Georgia Ave.
Boulder City, NV 89
702-293-4773

COAL OWNERSHIP:

Owner/Lessor:

Alecia Swapp Dame Trust
Through Richard, Trustee
1620 Georgia Ave.
Boulder City, NV 89
702-293-4773

Chapter 1

Lessee:

Alton Coal Development, LLC

Lessee:

Alton Coal Development, LLC

Lessee:

Alton Coal Development, LLC
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. 112.600 Owners of Record of Property Contiguous to Proposed Permit Area

Owners of surface properties contiguous to the proposed permit area are shown on
Drawing 1-3 and the name and address of each such owner is as follows:

Department of the Interior, Bureau of Land Management
District and Regional Office
Salt Lake City, Utah

Darlynn and Arlene Sorensen
Orderville, Utah
435-648-2462

112.700 MSHA Numbers

Applications for MSHA identification numbers for the Coal Hollow Mine are pending.

112.800 Interest in Contiguous Lands

The applicant has interest in lands contiguous to the permit area. A Lease by Application
(LBA) is currently being processed by the United States Department of the Interior,
. Bureau of Land Management, Salt Lake City, Utah.

Alton Coal Development, LLC, the sole party in interest, submitted the LBA application
in September, 2004. The LBA is contiguous to the permit area and contains

approximately 2,746 acres. See Drawing 1-2 for LBA delineation.

112.900 Certification of Submitted Information

After Alton Coal Development, LLC is notified that the application is approved, but
before the permit is issued, Alton Coal will update, correct or indicate that no change has
occurred in the information submitted under R645-301-112.100 through .800.

113 VIOLATION INFORMATION

Neither the applicant, affiliates, members or managers or persons controlled by or under
common control with the applicant has: (i) had a federal or state mining permit
suspended or revoked in the last five years; (ii) nor forfeited a mining bond or similar
security deposited in lieu of a bond; (iii) nor received a violation during the last three year
period.
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114 RIGHT OF ENTRY INFORMATION

Applicant bases its right to enter and begin coal mining activities in the permit area and
the consent of the surface owner to extract coal by surface mining methods upon the
following documents:

Lessor: Lessee:

C. Burton Pugh Alton Coal Development, LLC
Surface and Mineral Lease, dated 9/10/04.

Lessor: Lessee:

Alecia Swapp Dame Trust Alton Coal Development, LLC

Surface and Mineral Lease, dated 4/29/05.

Copies of the lease assignments are included in Appendix 1-2.
115 STATUS OF UNSUITABILITY CLAIMS

The permit area is not within an area or under study as an area designated as unsuitable
for mining under R645-103-400, nor has any petitions been filed with the UDOGM under
R645-103-420 that could affect the proposed permit area. The Coal Hollow Project is
located on private lands adjacent to federal lands, which after careful consideration were
declared suitable for mining in 1980 by then Secretary of Interior Andrus. Secretary's
Decision, Petition to Designate Certain Federal Lands In Southern Utah Unsuitable for
Surface Coal Mining, OSM Ref No. 79-5-001, dated December 16, 1980, copy attached
at Appendix 1-3.

This petition was filed under the provisions of section 522(c) of the federal Surface
Mining Control and Reclamation Act ("SMCRA"). OSM Notice, Receipt of a Complete
Petition for Designation of Lands as Unsuitable for Surface Coal Mining Operations, 45
fed. Reg. 3398, Jan. 17, 1980, attached at Appendix 1-3.

Those federal lands in the Petition area found suitable for mining include lands adjacent
to the private lands which the Project has included in a federal lease by application and
located in Kane County, Utah within Township 39 South, Ranges 5 and 6 West, SLM.
Secretarial Decision at Paragraph 4. The Secretarial Decision was based on an extensive
Administrative Record, including the Petition filed under Section 533 of SMCRA, 30
U.S.C. Section 1272, public hearings, a combined petition evaluation document and
environmental impact statement published in two volumes on November 26, 1980 as,
"Southern Utah Petition Evaluation Document" and the "Southern Utah Petition
Evaluation Document - Comments and Responses." The Secretarial Decision was further

supported by a 52 page Statement of Reasons, dated January 13, 1981, attached at
Appendix 1-3.
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The Secretarial Decision was upheld by the federal court in Utah International, Inc. v.
. Watt, 553 F. Supp. 872 (D. Utah 1982).

116 PERMIT TERM

116.100 There are 3 mining phases associated with this permit term. The first
phase of mining is anticipated to start July 1, 2008. Each mining phase
has a 1 year term. Phase 3 is anticipated to conclude in year 2011.

Acres of disturbance per Mining Phase

Phase 1 286 acres

Phase 2 109 acres

Phase 3 38 acres
116.200 Permit Term

The Coal Hollow Mine Project is proposed for a 5-year term under the Permanent
Regulatory Program for 5 years

117 INSURANCE, PROOF OF PUBLICATION
. Proof of publication pursuant to R645-303-322 will be included in Appendix 1-5.
117.100 Certificate of Liability Insurance

A copy of the Certificate of Insurance is found in Appendix 1-4.

118 PERMIT FILING FEE

A copy of this permit is on file with the Utah Division of Oil, Gas and Mining
(UDOGM), P.O. Box 145801, Salt lake City, Utah 84114-5801. A filing fee of $5.00
accompanied permit submittal.

120 PERMIT APPLICATION FORMAT AND CONTENTS

This permit application contains information and will comply with R645-301-120.
A notarized statement attesting to the accuracy of this information is set forth at
Appendix 1-6.
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130 REPORTING OF TECHNICAL DATA

All technical data submitted in the permit application will be accompanied by the name
or organization responsible for the collection and analysis of data, dates of collection and
descriptions of methodology used. Technical analyses will be planned by or under the
direction of a qualified professional in the subject to be analyzed.

The following assisted or were consulted in the preparation of this permit application:

State of Utah, Department of Natural Resources
Division of Oil, Gas and Mining
Salt Lake City, Utah

Department of the Interior, Bureau of Land Management

District and Regional Office
Kanab and Salt Lake City, Utah

United States Geological Survey, Utah Region
Salt Lake City, Utah

United States Department of Agriculture
Soil Conservation Service
Salt Lake City, Utah

State of Utah, Department of Natural Resources
Division of Wildlife Resources (DWR)
Salt Lake City, Price and Cedar City, Utah

Dr. Patrick D. Collins
Mt. Nebo Scientific Research & Consulting
Springville, UT

Erik Petersen
Petersen Hydrologic, LLC
Lehi, UT

John T. Boyd Company

James Boyd

Mining & Geological Consulting
Canonsburg, PA

John T. Boyd Company

Rich Bate

Mining & Geological Consulting
Denver, CO

Chapter 1 1-8

Dr. James E. Nelson
Brigham Young University
Provo, UT

Talon Resources, Inc
Huntington, UT

C. Burton Pugh
Lindon, UT

Richard Dame
Boulder City, NV

University of Miami
Miami, FL

5/25/07




Keith Montgomery
Montgomery Archaeological
Moab, UT

Dr. Stephen Petersen
Philomath, OR

Larry Hayden-Wing
Hayden-Wing Associates, LLC
Laramie, WY

Mark Page
Water Rights Consultant
Price, UT

D.A. Smith Drilling
Loma, CO

Kane County
76 North Main
Kanab, UT

Heaton Livestock
PO Box 100773
Alton, UT

140 DRAWING AND PLANS

Geochron Laboratories
Cambridge, MA

Energy Labs
Billings, MT

Taylor Geo-Engineering
Alan O. Taylor
Lehi, UT

Long Resource Consultants
Robert E. Long
Morgan, UT

JBR Environmental, Inc.
Dawn Whaley
Sandy, UT

Bruce Chesler
Escalante, UT

A.H. Hamblin
Paleontogical Consulting
Cedar City, UT

The Drawing and plans in the Mining and Reclamation Plan are submitted consistent

with the requirement of R645-301-140.

150 COMPLETENESS

Alton Coal Development, LLC represents that the information contained in the Coal
Hollow Mining and Reclamation Plan permit application to be complete and correct.

Chapter 1
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3. ¥y stztement of rezsons, to be jgsued shortly, will explein .che besis
fcr my conclugions that mining in the designztsd zreas would cause significant
cumulzzive impacts on Bbryce Canvom National Park by reducimg visibility, by
creeting dust plumes and large disturbed areas which would be visible for long
periods of time from the park, and by generating mechanicel ectivicy and
hlgsting that would e audible irom the park, thersby adversely zffecting .the

21 for which the park was estzblished and, thus, the experience of the

n a5 it relaces

L. T decline o designate, and hereby reject the peritic
o emzining sreas of Federel lands other than those described above in

5. Uoon review of anyv specific mining plan and permit zpplication for
curfzce mining of the other Tecaral leszes in the Alten cesl fieild char ere not
covered by this designatiom, oT underground mining in the designzted zrees, the
DepaTtment, through the Karional Sark Sarvice and the Office of Surfasce Mining,
will congider whecher potential impacts on the visual resources &nd ncise
tevels in the psrk from mining ou these lesses peed to be mitigated by means or
special scipuletions or conditionms; ‘

6. Unier no circumscances should this decision become the only basis for
protection of the velues for which Bryce Canyen National Park was established
znd I direct that these park values bz taken ints sccount in future decisions
by the bufas"s of this Depzrtrent on mining plans, permit spplications or other
sctivities on undesignated Federal lends mear the park;

7. 4Appropriate burezwvs of the Depariment ere hereby directed to tzke ell
necessary actions under sectionm 522(b) of the Surface Hining Act or other
suthority to implement tThis decision for the ereess listed in paragraph 1 above;
Yoted

8. The lesses—intervenors’ claims of substantizl legzl and-financial
commisments in the lezsed area, under sectiom 522 (£)(6) of the Surfece Mining

ct, ere being processed separztely according to the procedures of the 0ffice
of Surface ¥ining, and =z decision cn those claimg will be issued subseguently

<
by thet ofiice.

Copies-of this decision should be certified mzil to all-
erzies in this proceeding. This nal upon- the date of
3ﬁing'my'sﬁatément of rezsons. Al ' cision must be filed

‘within 60 deys from that date in nite ; : rict Court for Utah, .&s

‘provided in section 526(&l)(1) of

M

., 1980

Cecii D. Andrus . T~

- December 1




Exhibit 2

Lands as Unsuitable for Surface Coal Mining
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Federal Register / Vol. 45, No. 12 / Thursday, January 17, 1880 / Notices

Otfice of Surface Mining Reclamation
and Exforcement

Extension of Public C¢ t Perlod
on e Toxas Amended Program
Submisslon tar the Regulatlon and
Coatro! of Surface Coal Mining

AGENCY: Ofiica of Surface Mining
Reclamatiod and Enforcement {OSK),
United S{eles Dapartment of the
Inlerior, .
acriont Extension of public comment
peciod on the Texas sutended program
submisgion of the regulstion and control
of surface coal miniag. .

suMMARY: QEM is extending the period
for review and comment on the
proposed regulatory program until
Jundary 21, 1960, This action furthes
smends procodures announced on
Decembor 21, 1970 (4% FR 75733}, which
exlended the public comment perfod
wntil December 28, 1976. The extended
oriod provides additfonal opportunity
or the public (o review and comment sn
amendments to the proposed regulatory
program submitted by Texas and on
summaries of meetings and
communications between OSM and
Texzs on hese amendments,
0ATES: All comments most be recefved
on or before 5:00 p.a. on Jareary 21,
1980, to be conslderad ia the Steretary’s
decinion on the proposed Texas -
regulatory prograze.
ADDRESS: The proposed Texks
regulatory program, as amended, is
availabls for review during business
hours ats
The Office of Surfuce M g
and Enforcement, Scardét Building, &8
Grand Avanug, Kanses Gity, Migsaerd
84106, Telephons [B18) 374-0820.
Ralrond Coramission of Texas, Capitol

sem Rrd, 3

Statlon, P.O, Box Drawer 1297, Asgdin,
Texes 70711, .
OSM Hepdguarlers, Department of the

Enterios, Room Na. 135, 1851 Constitition
Avenye NW. Washinglon, D.C, 8240,
Telephone (202) 3454723

Written comments should be

delivered by 500 pm. on Jzauary 21.

1886 14:

The Olfice of Surdzte Mining Reclamation
and Enforcement, Region IV, Scarritt
Butlding, 818 Grand Aveirue, Kansas City,
Magourt 64100,

OSh Headquartors, Daporiment of o
Inlerior, Raom No. 135, 1951 Censtitution
Aveaue NV, Washingtae, D.C. 20249,
‘Telephone [202) 3434720,

BUPPLEMENTARY INFORMATION: This

extended period of of public comment is

to allow opporiunily for any interestad
petsons {6 revicw and comment on &

Deciariber 31, 1979, letler from the

Direstor of the Texas Surface Mining

.

and Reclametion Division to the

- Regional Director. The letter concerns
-thoge portions of the Texas progeam
dealing with intessention in
sdminfstrative proceedings, ex parle
cantact duristg administralive
proceediogs, and discovery in

" administrative procoedings, This

announcement is mada in keeping with
OBM's commitment Lo public
_pacticipation, as'a vital component in
Eﬂh’ng the of the Surface
Mining Control and Reclamatfon Ast of
1977, -
Dated: January 11, 3960,
Carl C. Clase,
Actiag Iimeion
R Doe. 8748 Filed )-18-T 843 4w}
BILLIKG COOE 4305054 _

Receipt of a Complete Petition for
Designation af Lands as Unsiiable for
Surface Coz| Mining Operalions
AseNey: Olfice of Swiace Mining
Redlamation and Enforcement,

- ACTON: Notice of Recaipt of'a Complete

Petition {or Designation of Lands ax
Unsuitable for Surface Coal Mining
Operaticna,

SUMMARY: Pursuant to § 769.18 of Title
80, Code of Fedaral Regalations, notice
i given that the Office of Susface
Mining bas received & petition to
designate certain Federal lands in
southern Uteh a¢ unsuitable for mining.
Tae petition #s deseribed bolow:

Location of Lands Petitioncd for
Deslgnation
Petiioners: Enviroturents] Defense Fund,
Priznds of e Earth, Sierra Club Legal
Defense Fund, Sytvan Joliasen, Leon
Lipplneoty, Cerolyn Lippinocatl, fet ~
Mackelprang, Cynthia Myers, Susan Hiltzan
and Larey Litde
Stats: Utasl
Countliea: Kane and Garficld
Towniship, Ringe, Seclicn: The federal
lands withic Safl Lake Mecdion, Uah
TA0S, ROW, SLAL
TA0S, RSW, SLM
TAIS, R4KW, SLLL
TAOE, RAVGBLNL
T39S RAW, SLM.
THE RSW, SEM.
THS RAKW, SLL
TS RAV S LK
TR RAW.S:
=TS RAV, SLM .
~TAFS, AV S M
TS RIVELM.
T.A7S, R2W, SLM,
“TAE RIW, S LM
TS, RV BLAM, :
Office of Surface Mining Reference Number:

The petition, filed undur Seetion 522 of
“the Surface Minlag Conlrol and
Reclamation Act of 1657, sosks to have
specified Federal Jands in the area of
Eryce Canyon National Park and the
Dixie National Forest declared o9

. unsuitable for mining. The petition s

submltied o the Office of Swrface
Mining on Noveinber 28, 1970 and waz
found to be complete on Decembor 27,
1973,

A riview of the arca’s sultoblity for
ntining hes been underdakon by this
office. in oddition, the Buresu of Land
Mansgement—Utch Stata Offica ard the
Utah Regional Foraster—Unlied States
Forest Service as the surfeco manoping
agencies for the petitioned area wilt
make recommendations on the putition.

A public kearing is planned for lnlg

September 1880, notlce of whick will bo -

iven prior ta the hearing. A dectolon on

e petition will be made by November
28, 1840, .

This notlce §a issued ot thig timo for
the convenfence of the public. The
pubile file on the pelition s avellablo for
prbiic review during normal working
hours af the Divislen of Stalo and
Federl Programs, Cffice of Surlace
Mining. Replon V, secand floar, Brooky
Towers, 1020 15th Steegd, Desver,
Colorado and at the Xenab Resourcs
Area Headquarters, Buroan of Lusd
Manegement, 320 North 18t Easl, Kunab,
Vtail - .

Coples of the petitlon ure availoble to
the public froem Uw Qffice of Surface
Mining, Region V. Relevant information
end corunchts on the issues rajsed
the petition arc solicited. '
FOR FURTHER INFORMATION CONTACT:
Barbara J. West, Olfice of Surface
Mining, Region V, Broaks Towers, 1020
15th Straet, Denver, Colocado, 00202
SUPPLEMENTAL INFORKMATION: Under
Section 522 of the Surface Miniog
Reclamation and Conteol Act of 1977
and ils implementing atlons, -
reans with interests which are or may
edversely alfecied by surface coal
minlng opecations mey potition the
Office of Susfsce Mining fo bave an aren
designated ag unsuitabla for all or
cartaby types of surface coal mining
opetationd. In the potition submitted ta
OSM, the petitioners aliege that {1) the
tands in guestion coald not be roctulmed
i agcordancs with the requirements of
the Act: (2} surface coal mining
operations could result in signiflennt
damage to jmpariant histotic, cultury,
scientific, and aesthelic valuee and
natural systems of fraglle lands; ond (3}
sach operationg could resuli Ina
substantiel foss or reduction of Jong=
r:gge productivity of water eupply vrof
food or fiber pradicts, including dumogs
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to aguifers and aquifer rechargs aress of Datermination
ds. The

renswabla resonrce lan

proximity of minenble coal lands {0

Eryce Cenyon Natlanal Perk and the

Dixie Netiona! Farest and the possible

adverse affects of mirdng on the Park
.&nd Forest are of partisular concern to

the petitioners, .

After complation of the analyses and
hearing mentioned above, the
Department can deslgnats the area ora

-portion thereof as unauftabla for all ar
cerlaln types of surface conl mining
operstions {which fecdudes the surfuce
eliocts of underground mining). The
agency may also find the arca as
suitable for surface coal mining
operefons,

Information o which lo base
analyses of the issces raised by the
pafitioners is baing soaght from all
interested parties.

Donald A, Crame,

Regiooal Director.

TR o, B0-1507 Filed 3302 6555 c=ia]

BELNG COOE 15K

INTERNATIONAL TRADE
COMMISSION

Ceﬂ,&in Rotary Scraping Tools;
Commisslon Determination and Order

{tnvestigation No. 337-TA-E2]

In the matler of cerlain rotary
scraping tools,

The US. Internatonel Trade
Cememission conducted an Investigation
under the authority of section 337 of the
Tariff Act of 1539, #5 amcaded {19

. U.SC. 1337), of alleged unfair methods
of competition and unfair acts in the
unautherized importation into or sale in
the United States of certaln rotary
seraning tools by reazon of (1) the
fofringement of U.8. Letters Patent No.
3.950.254, and {2) wisleading packaging
and/or deoeptive advertfsing of (hie
Emparted rolary scraping (aﬁs. including
the simulation of complainant's trede
dress, On fanuary 9, 1989, the
Commizsion uganimously dstermined
that there was a viclation of soction 837
and ordered that rotary scaping tools
which infringa U.S, Lelters Pateat No,
3.958,264 be excfeded from entry Into the
United States for the term of that petent
{until May 23, 1993), unless the
importation is licensed by the patent
owner.

The purposs of the Commizsion
determination and order which follow is
1o provide for the Anal disposition of the
Commission’s investigation oo certain
rotary screping tools.

Having reviewed the record comptied
in this investigation, the Commission on
January 9, 1080, determined-s

1 That with respect 1o olght of the
respondsnis tn this Investigation, thece
is & viclation of section 337 of the Tarlff
Actof 1930, 25 amended, in the
imporiation end sale by the aiszer,
importar, consignee, or agent of either,
of rofary scraping tools which infringe
U.S. Letlers Patent No. 3,958,294, the
effect of which Is to substantlally Injure
‘an Induetry, efflclently and
ecanomically opecated, In the Uaited
States;

2. That the sppropriate remedy for
such violation iy to disect that cotury
scraging tools misnufsclured abroad
which infringe U.S, Lelters Patent No.
3,958,254 be excladed from eatry inlo the
United States for the term of seid patent,
excapt where such importation is
lcensed by the owner of seld patent;

4. That, efter cansidering tha sffect of
such exclusion npan the public health
and welfare, competitive conditions In

- the U5, economy. the production of Ilke

or direclly competitive articles In the
United States, aad US, consumets, such
rolazy scraping tools ehould be excluded
from eofry for the term of spid pateat,
exceptwhere such importation is
!;;gnscd by the owner of sald patent;

& That the bond provided forin
=uhsection [g)(3} of section 337 of the
Taxiff Act 0F 1939, as amended, be I the
amouat of 464 percont ad valorem of the
imporled acticle {ad valorent to be
determined in accordance with sec. 402
of tha Tariff Act of 1934, s amended [19
U.S.C. 140ta))

Ordee

Acrordingly, it is heceby ordered—

1. That rolary scraplng tools which
Infringe U.S. Letters Palent No. 3,958,294
are excluded from entry fnto the Unlted
States for the term of ssid patent, except
where such tmpottation Is liceased by
(ke owner of said patent;

2. That rolary scraping toals ordered
to be excluded from entry are entitled to
entry into the Unlled Stales undec band
in the smount of 484 percent ad valorem
(2d valorem 1o ke detormined in .
accordance with see. £02 of the Tarlff
Act of 1930, 85 amended [1I9US.C,
1401a)) fromt the doy after this order is
received by the President pursuant to
section 337(g) of the Tarllf Act of 1930,
&5 amended; until such tire as the

STase et prspasdents £re as tllows: Cetsetal
Toot Company, Inc: King Laipotls, Lid: Do Hezg
Manulieturing Cos as4 Sules Coip: Bao Keg
Industrisd Co. Lids V., Lee fodostrfal Cow Lids Loy
Li# Indasirial Cos and Chun Hir Mazhlneny Co

President notifies the Commission that

be spproves ofd]sap%imws this action,
hu!.zg any event, not later than 60 days
siter tha date of receips ~ *

3. That this order be publisbiad i the
Fodoral Registor and that this erder and
the oplnion in support thatsef be served.
ugtons each party of recerd ki this
Investigation aod upow the US,
Department of Health, Education, and
Welfare, the U.S. Depariasent of Justice,
the Federal Trade Commlsston, and the
Secrelary of the Treasurys and

4. That the Comm(sslon may emend
this order at any time.

By oodir of the CosmZssion.

Issupd: January 10, 1950,

Kenselh R Masan,
Secrefary.

{ER Do 800808 Fiéed 1186 805 4}
WLING COOE 102003

(701-YA-21 (Pretiminary)}

Fresh Cut Rotes from ke Notherdards;
Institution of Preliminary
Counlervalling Duty Investigstion and
Schedullng of Conferance

Ia{m' tion instituted. Following
recelpl of a pelition on Jannary 8, 1650,
filed on behetf of Roses Intorporated, a
trade gssociation of the US. rose
growlng tadustry, the Uniled States
Internstional Trade Commizsion on
January 11, 1980, fnstituled a prefiminary
countervailing duly investization under
secllon 703(a) of the Tariff Act of 1950 to
determire whether there {3 g re2sanable
indicatian that &n Indpatry in the Unlted
States ks materially Enfured, ot fs
threatensd with matesial injusy. or the
establishment of an inddstry in the
Unfted S}mﬂug al retarded, by
Tedson o subst imports
from the Netherlands of frash cut roses,
provided for In jtem 19239 of the Tarifl
Schedules ol the United States. This
fovesligation will be subject to the
provisions of Part 207 of the
Commission's Rules of Practice and
Procedure (19 CFR 207, 41 FR 76457}
and. particularly, Subpart B theceof,
eflective fanuary 1, 1560,

Writlen Submissions. Any pesson
ray submil to the Commission on or
belore February 5, 1860, & writlen
slatement of informstion pertinent to the
subject tatter of the lavestigstion. A
signed origlal and nineteen coplos of
such stat ts must be submiited

Any business iaformation which 4
oubinilter destrés the Commisston to
treal o1 coafideatial shall be submitted
separately and each sheet must ke
clearly masked at the lop "Confidential
Buskness Data.” Confidential
&ubmissions must conform vath the

Page 1 of 1
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Exhibit 3

The Secretarial Decision




" United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240
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I. Introduction

On December 16, 1980, in response %o 2 petition filed by *he

Sierrz Club and others, I issued my written decision declaring un-

suitable for surface coal mining operations certzin Federal lands in

o

ceeding. This record includes the final combined petition evaluatio:
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iocal acencies, industry and members -of the public.. This document
rconstitutes the Statement of ‘Reasons underlying my. conclusicn +thza

mining In the designated. arezs would cause significant cumulative
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adverse impacts on Bryce Canyon Natio

decision to reject all .of the petitioners' other clzims.




government to respond to the conflicts between surfaces
cocal mining operations and other uses of land. Section 522 contzins’
two generzl categories of designation —— statutory designations and

nations by petition. Subject to exceptions for valid existing

rights and existing operations, mining is statutorily prohibited in

certain nationally significant areas (e.g., the National Park System,
the National Wildlife Refuge System) and within certain specified

tances of dwellings, public buildings, communities and zarks and

o8
iJ.
n

cemete:ies. Section 522(e) (1) aznd (e)(3). Subject to those same

sites may.also. be prohibited or limited by the Suriace Mining Act.

Secticn 322(e)(2), (e)(3) and (e} (4). Lands within the petition aresa

n which surface cocal mining operztions are a
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In.adcition, Sect 2(c) allows any perscn having an inter—

‘est which is or may be adversely affected by surface coal mining to

peiition the regulatéry aﬁthority'to.have an aresz designated unsuit-
ébieai Théképécific.§foceduré; for_acting on a'peﬁition to de
Federal 1lands appéar,in Sécﬁion 222 (c) ané 30 -CFR Part 769.
‘ Sections 523 and 701(22:),

regulatory authority for Feceral lands (

the Department followed these procedures in acti

petition.. See Section III below. The regulatory authority must
ertain types of surface




reclamation pursuant to the Surfacs Mining Ac

and econocmically feasible. Section =22{a)(2); 30 CFR 762.11{z). The
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f.mining operations will

|2

iocal land use programs, (2) affect fragile or histcric lands by

amage to impcrtaznt historic, cultural, scien-

rt
o))

causing significan

- =T

+ific, and esthetic values and natural systems, (3) affect renewable

resource lands by causing 2 substzntial loss or reduction of long-

rance productivity of water supply, food or Iiber products, Or (&)

The boundaries of the sntire petition area enclose approximately

LAY

325,200 acres or slightly more than 500 sguare miles of 1land in

:SOuthern”Utah{f'About'203,900-ac:es,vexcluding Bryce Canyon National

deral ownership. About 16,300 acres are. owned by the

Park, are in Fe
‘State of Utzh and 68,600 acres are privately owned. Page I-1 of




“ior after consultation with the states involved. Section:5

cated normally is ‘delegated the aunthority to issu
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face coal mining coerations. Tne peitition was found to b2 complets

sipt 0of the complete petition

0

on December 27, 13578. Notice of re
was published on January 17, 1280. 45 F.R. 3398. The notice des-

cribed in detail the lands in the petiticn aresa.
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on Az ', 1980,

i

statement ©f cozl resources, demand Ior coa
nce "with Seciion 322(d) of the Surface Mining RAc

th preparztion of an envirormental impact statement

t

45 F.R. 27836. That notice described the major issues derived Zrom
gave notice to the public of a scopin:
be held on May 6, 1980. At the public meeting, relevant

he combined ‘statsment were raised by

The Surface Mining Act provides that designation of Fede

shall be within the. exclucsive authority of the Secretary of the Ints:

Under the Department's regulations implement

the CSM ‘Regicnal Director within whose region the petition arsa

A

L




on a petition. 30 CFR 769.18{(b). Howaver, bv Federal

er notice of May 20, 1980, I announced that I would exercise

o
Q
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my retazined awuthority +tc maks the decision in this important an

novel proceeding. 45 F7.K. 33738.
To aid in ‘preparingc the combined pezition evaluation and envi-
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as identified in the petition and at the scoping meeting, were con
cucted by various Zfederzl agencies and contractors. The petition

potentizl impacts of such

0]
th

and intervenors also conducted studies
mining. On September 12, 1980, OSM announced the availability o the
public of the draft combined petition evaluation and -ervironmental

impact statement document. 45

recsived by October 15, 1280, and

of the public hearings on the petition,

announced the times and format

noting that anyone wishing to spezk would be. given
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On September 156, 1980, Utah International, Inc. (UII) and Nevada

Zlectric Investment Company filed with OSM a petition in intervention
to the original petition. Each of these companies holds federal cozl




Company filed with OSM an intervention petition supporting the crig-

inzal petition. n Octoper 3, 1980, an amended petition was filed
that removed the names of Henry Carroll and Norman Carroll.

The public hearings on the petition were held on September 23,

1980, at Kanab, Utah; on Septempber 30, 1980, at

Utah; and on October 10, 1980, &t Kanab. Testimeny at the hearincs

was received by a panel of officials from the Office of the Secrestary,
OSM, 2nd Office of the Solicitor. Members of the panel asked clari-

+ the conclusion of witnesses' testimony. Attendance

nezrd. Witnesses included numerous

'ives o* various local and Federal agencies and the

On Ocktobsr, 15, 18980, 0OSM extended the commenz period for writ-
ten comments On tWO Ieports. 45 F.R. 68762. The resports, a U.S.
Environmentzl Protection Agency noise study report and & UII =ir
guality report, wers not suom***ad'until +the October 10, 1980, hear
ing. . Because of the leagth and detail of the reports, the comment

periocd on the two reports was extended until October 20, 1980.
Mcre_than 100 written comments were received during the public

comment period. Commenters included industry, environmental groups,

citizens, and local, State and Federal agencies. ks reqguired by 30
CFR 762.4(a)., I have solicited and cbtained the views ©f the approo—.
riate State 'and local agencies. In addition, I obtained the detailed

recommendations of Governor Mztheson of Utzh. Letter o0f Scott M.




TN

substantive ccmments were considered and the comments and responses
tﬁ‘:hem are included in the final combined petition evaluation and
environmentzl impact statement document.

on November 26, 1980, 0OSM announced the availability of the

ntal impact statement

document. 45 F.R. 78816. The notice described the document itselfZ,
as wall a2s *the procedure for obtaining copies. The document was pub-
published in two volumes: the text, Southern Utah Petition Evaluaticr

shortly. On December 16, 1980, I issuesd my decision cn the petiition.

IV. BRYCE CANYON NATIONAL PA?K AND DIXIE NATIONAL FOREST ISSUES

-

1]

A. Allecations of Petitioners znd Intervenors

Petitioners alleged, under Saction 522(a)(3){B) of the Suriace

.
§ d- S - -
o area

‘Mining kct, that surface cozl mining operations in the petiticn

g8

1. Surface coal mining cperztions in part of the petition area
would cause significant adverse visuzl impacts on Bryce Canyon  Natione
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natural systems. of the,

peraticns would

"es+hetic and recrszational values in Dixie Neatio

the petition area and s
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petition and - adjacen
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'aging-vildlife'habitats and the ecologiczl, e

values of the Alton area (Pet. 930) .
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narmfuvl effec
tion or habit
result from s
pet. Int. 128
.2. Any

against loss

would result
unsuitable fo:
3. The

Ts cn erosicnal structures, odor lsvsls, animal migra-
at, or air cguzality within the park or Iorest would
urfzce coal minihg oper=zstions in the getition area (UII
)s

such adverse impacks that micht be found must be balznced
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from designsa
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petent scientific evidence supporting designation of such lands as un-
suitable for suriace cozl mining operationé (CII Pet., Int. $23).
'B. Description of Brvce Canvon National Park ‘
The authcritiss establishing znd enliarcing Bryce Canyon National
Park explicitly refer to, and direact the preservation 0I, tThe scenic
values of the park. Presidentizl Proclamation No. 1665, 43 Stat. 1814
(June 8, 1923): letter‘to House Cqmmittee from the Department of the

Interior; incorporzted into E.R. Rep. No.

19319,
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'554, .68th Cong., lst Sess,
Proclamation He. 1952, 47 Stat., 2455 (May 4,
dition, the Clean Air Act azmendments of

grant the Secretary cf the

for protecting the air guality related values of
aluaréas,fwhich'include Bryce Canyon National Park.
are defined as visibiléty ahd those scenic, cultural,
d rec:eatlonél resources of a park that are afiectecd
nt on 2a1ir quailcy. Thus, Bryce Canyon Naticnal




- Region VIIZI. PED

H

the park for the enjoyment of presant and

¢}

préservation of

I-5 to I-6.

the park. See PED
B

the scenic, visibility and ai:

ryce Canyon National Park comprises approximately 34,715 acres

. DED II-12. The park receives about 620, 000

visizors esach yezr who use the park for sighzseeing, hiking, camping,

and other activities.

horseback riding
+the vear, though most visits are Irom May through September. PED
Ii-17.

The park is =z Class I attainment zreaz under the Prevention of

park, affer vistas including such

' Havajo Mountain, the Kaibab Platean, the Coral Pink Sandunes. th

Kanab Canyon system and the Grand Staircase.

“at Bryce Canven National Park are .comparable

sound studio.

vet mzazsured in

increment system of the Clean Air Act

zllowed. The park has some of the highest

in

points as distant =z

150 kilometers (93 miles) are visible. PED 1-3. Yovimpa Point and
the Southern Amphitheater, ,located in the southern portion of the
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"Also, about 2,000 acres

of the Rlton Jeasenold are visible from Yovimpa Point, extending 3 to
‘11 . miles from the Point. PED II-4. ;
Measurements by EPAZ have indicated that background sound levels

fro

to thoses in a high-gualit
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The EPA study (discussed at PED

+ions for 19%4, the year of maximum mining activity, and 2014 when

mining would be closest +O +ne park. The EPA study predicted that
annuzl total suspended particulate (TSP) concentrations in the park
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= more rezlistic distance, =and (4)-used a dragline emission rate that
1 TPA. Corrections f£or these factors

is higher than the rate used DY
would +tend to reduce the 24-hour concentrations
increment level. PED III-5.
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. covered background of +the view from Yovimpa
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and Friasnds of the Earth) and 324-395 {comments cf uri).
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elarity and visual range; adverse impacts on vist

.ern part of the Alton leasehold, due south of
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T Point and other south-facing park coverlooks. PED III-1l. During

mining in the eastern part of the Alton lezsshold, visibility from
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Yovimpa Point could be rsduced so that portions of
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Much of the eastern portion of the Rlton leasehcld is visible

from Yovimpa Point. See Figure IIB3-1 at PED II-4a. In addition,
other vista points in the park overlook potsntially surface mine-—
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4. Nztional Park Services Visitor Survey.

The Nationzl Park Service (NPS) conducted a. survey at 2ryce

e to mid-September, 128C.° The-survey
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canvon National Park - Summer 1980.
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ments of UII). These trends identified by the survey are as folliows:
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njoyment of wvisits to the park and reduce thelr time spent in the
park. Thus, the survey confirms my finding that surface coal mining
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Petitioners' allecation ragarding the destruction of wildlife

ce coal mining operations in the peti-

+  and. thus destruction of wi
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) Loss cf a
o the presence of mining operations (PED III-34

wetion of wildlife due to loss of water resources

from increased human activity in the a:

no adverse long-term impact. is an




suld be mined in blocks and raclamaticn

would occur concurrently. Thid.; see also PED Comments at 21 (state

ment of District Manager, BLM Cedar City, Utah, District Office). I

is therefores doubtiul that increased activizy or loss of habltat wil
czuse sufficient destruction O wildlife to supoort & £inding o un-

from the Navajo Sandstons aquifer might advers

Virgin River (the woodfi

extent Of the adverse Impact ON Wi- )
szter from the Navajo aguifer. oED IIT-36; Section V B 4 below. 1t
are there sufficient data tO support a finding of unsuitability Dbec
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‘Tndangered Species Act
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viewed in compliiance with section 7 of ‘the
adverse eifects of !

-

0 ¢FR 779.20, 780.16 and 81

rupt migration patterns IOT
although major movements of Geer occur within the petiton ar=a, nO
migration corridlrs can De identified. The winter Trange south of




Elton leasehcld 1is sufficiently widespread to permit the deer to circ
vent any mining operztions. PED ITI-35;: see also PID Ccmmen at 21
(comments of UII). Furthermore, the Utah Rig CGame Range Inventory i

Geer which summer in Bryce Canyon usuall winter in the
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cates thz

Sevier and Virgin River drainages rather than south of the coal field

1) Non-native plant species introduced in the revegeta-
tion efforts will invade the park and alter the natural
plant ccmmunities within +he park (Pet. 927 ; zand
2) Revegetation will destroy +the diverse vegetative
- mosaic of the area {(Pet. ¥30).
Non-native plant  species.may Dbe used to revegetate the mined
. zrezs. PED II1I-25. However, the Department 's regul ations ‘alrsady

invading the park despite their close proximity to it. _?ED;2II~25.t
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proved forage. PED III-29 to IIr-30.. The creation of ‘open-spaces W

tp the wildlize

provide a diversity of foods not curréntly available




Gommuni ty. The creation of a maximum "edge” ({the border between
wooded and non-wooded areas) will particularly beneflt the sum-—
mer range of the mule deer. Moreover, a variety of predators weuld

also be benefited by the increass in open space. PED III-34 tc

1I1-35: see also PED Comments at 60-61 (comments of the State of

Utan). Thus, I have concluded that reclamation after mining w will

not adversely affsct wildlife.

In summary, I £ind that the admini i strative record does not sub-

stantiate the petitoners' allegations that wildlife in the petition
area will be adversely impacted by surface coal mining opesrations.

6. Impact on Hoodoos- -

petition arsa would threaten the deliczte erosional £ ations and
unigue vertical features, known. &s “hoondoas, * that are located wizhir

Brvce Canyon National Park. (Pet. 9923 and 26). In particular,
claim tnat "vibrations £from blasting operations could bs
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ir destruction.
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transmitted directly to these formations, céuéing,t;
{Pet. 926). Studies,performednuo determine the vali dity of these
Stateménts{‘hbwever, indiéate that b‘a i ng fromfmiging-opérations;
will have no adverse impact on the park’s erésidnél fﬁrméﬁions.
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ember 28, 1972, ZIrom Glen Bean, Regicnal Dirsctor O the National

park Service, Rocky Mountain Region., to the Sierra Club Legzl Defenst
Farnd znd the Environmental Defsnse Fund. In his letter, Mr. Bean




seismic waves and air overpressure which could damage rock formations

. £x. 3) (emphasis added)-
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Canyon KNational Park or
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operations in the portion of the Altcn leasehold nearest +o the park

ITI-27; Figure

IITR11-3 at PED III-38&. Truck noise from-daytime~$umm€f'OperatiOﬁS

at the farthest point in the'Alton leasehold visible from Yovimpa

Point would be audible mainly by persons on trails gduth:of Yovimpa
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cint. PED III-38; Figure IIISll-4 at PED III-38e. ' Truck noise Irom

s,

Willis Creek and Sheep Creek will have a greater impact on tne parX
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‘levels. 1In particular, the

gnerated in tne western porticn of the i ltcn' ease-

0
cr
n
o]
0
1Y
n
tty
4
9

ai

"

greate

1]
ct
(0]

du

|_I¢
9]
rt

mpa

'0

g
hold will have a less significant

ED ITI-38 to

Y|

the cark and the intervening topographical barriers.

III-3%. Thus, truck noise from mining cperations in the area ci the

Elten 1e sehold farthest from the park would be distinctly zudible in

o
ot
Q
H
{
2

the southwestern par% o0f the park during summer only 10 perce

._‘
2]
13
}.J
3
(23
o
1]
[1)]
o
-
-
g
=]
0
H
o}
‘._A
J
»)
53]
|
n
@}
a}
1]
-
'-
=
o}]
'._1
‘_J
]

Blasting is the other major source of noise associated with

surface minincg that would affect the park. he methodology utilized
py OSM in the grediction of blasting n e impact on the park is

, coal blasting and overburden blasting.
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noise impact on the park was cénsidered.;fThe'résultsrOf

'OSM's anzlysis of blzsting noise impact cn,the'park during the summer

months zre founéd in PED Tables IIIBl1-2 through IITB11-8 at PED III-4
40%F.

Pigure .IIIBII-8 =&t PED,III‘

"The Conm; tee oh'Hearing,”BiacousticsL'and Biomechanics of &
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for assessing noise impacts on critical use a




.affect ViSitOrS'uO the park.

:hwgn use areas of +he park, although par

'a*ea would adve*se1y affect +rails and campsites‘i

anywhere in the Rlton leasehold would ¢

pacts in the park during summer months whenever 10 m.p.h. winds blow
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versely impact the entire park. PED tTI-40. Blasting noise from the
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I park, except that parting blasting noise would ad-

In summary, OSM's analvsis ©

severe adverse impact on the park. However, truck noise Zrom mining
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Zore conclude that surfac
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portion of the Alton leasehold, would signif

+he park. I 2lso conclude that ncise from




pertion of the Alton leasencld would not significantly damage the sour

guglities of the parx.

The U.S. Forest Service manages an estimated 57,200
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fishing." They allege that mining activities would impair visibility

and air gquality values ané diminish the recreaticnal value of the

forest lands. (Pet. 929). UII claims that petitioners have not ade-

quately supported their claims regarding impacts on forest lands.
. _ SED Comments at 429 (comments of UII). The Forest Service recommende:

e
PO

- rejection of t it related to N tional Forest System

Director, OSM, Denver, dated October 21, 1280.
The Departmesant's studies show that prOooSed.mining.activities

would adversely affect the recreational and: v*sual resou*ces of the

:Fcbjr)e»st.‘ © pED IIT-4, III-33; ITI‘ 36, ‘and TI»--S:.  More-
’Tationél<?drest éné nrvcé C nyon Nét*onal Pa*k |
. within the petition area (séé éED’?igu:e 1I1IB8-1 Etf
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I1-122), the adverse impacts of mining'ox the. park,
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mining operations in most areas east and

- .part of U 0SB774, all held by UII.

portions of the forest within the pstition arez and west of R. 4W,
f the forast outside the petiticn area. In T. 365,
R. 2W, undergrounc mining operations may be allowable, subject to the

reguirements of Section 522(e)(2) of the Surfazce Mining Act.

Conciusion

211 of the evidence before me, including comments, hearing test-
imony, the PED and other materials, demonstrates that surfac

south of the park, including

the eastern portion of the Alton leasehold, will adversely impact the
visibility, visual resources and noise levels of 2ryce Czanyon Natiocnal

Pazrk. The park now possesses exceptionally clean air and offsrs viaw:

charzcterized by their high visual range and unigue, interesting
features. In addition, the park is one of the guietest places in the

Por these and all of the zbove-stated reszscns, I £ind that cozal

mining by surfacs methods, and coal mining by undergzround methods,

where the surface impacts would be visible from Bryce Canvon Kational
Park, on Federal lands in townships T. 40S; R. 4W; T. 39S, R. 4W: T.

R. 3W: T. 378, R. 4W; T. 37S, E. 3W; and T. 365, R. 3W, of the Salt

Lake Meridian, would significantly damage the values for 'which Bryce

e

Canyon National Park was created: Designation of this' area affects

1=
N ]

Federal coal leases U 0115938, U 0122582, U 0122623, U 0122647, U 012

U 0122650, U 0122651, U 0122652, U 0124768, U 0126916, U 0149582, 2nd
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t coal mining by

surface methods on Federal lands in townships T. 363, R. 2W, of the §
for:which Bryce

Lake Meridian, would significantly damage the values
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Canyon Nationazl Park was created. Designation of this arez affects

Faderal coal leasz SL 0713561, held by Caesar Fulton.

®©

I reject, however, all of petitioners' allegations relating %o
impacts on the air quality, fish and wildlife and ercsional forms of

Bryce Canycn National Park. in Section V below, I explain my reasons

for rejecting petitioners' other claims that do not relate to alleged

damage toc the park.

V. OTHER REJECTED PETITION CLAIMS

ne stated in paragraph 4 of my decision cf December 16, 1980, I
hayve ra-tectited or £ 1Eioner 1=1 The volai
save rejected scme of petitioners' claims. These'Clzims

B

reguired by the Surface Mining Act
coal mining operationé could affec
2 substa“tial loss or reduction of 1
supply, food or fiber products (Per. T%2, 3, 31
tive ensrgy scurces to the-ﬁllen—b rner Valley’ gy

conservétiéﬁ,isolar, ccgeneration;%ééothétmgl, wind'and hydropower,

could provide more energy with. fewer envirconmental and economic

costs (Pet. 994, 35-38).

o}

L. Reclamation of Lands Within +he Petition 2rea. -

+ioners stated

o

Pet

shat these lands “could nct be reclaimed

after surface coal mining operations" (Pet. 92). As & result, peti-

tioners alleged that I must designate these areas as unsuiiable under

-

Lon 522(2)(2) of the Surface Mining Act and 30 CF

Y

¥

. 762.11(a)-.

n
M
0
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_arsas ars Alton, Biack Rock, DeeT Springs. . 5w

petitioners contended thnat revegetation of the pstition area

ter surface coal mining operations will be

af
likelv. They attacked the numerous studizs and other evidence oi re-

vegetation success in the petiticn area as not repres

oils ané other conditions (topograpny. size of disturbed area, clima

climatclogical factors. The Forest Service, 3Bureau of Land Manacemer
(E1M), and intervenors vigorously defended the methodology and con-

clusicns of the studies. Utah believed that reclamation is not oaly

ih

possible, but would enhance the wildlife and drez ing capabilities o

the area. ‘ -

1. Studies of Soils and Revegetation.

Nome of the land within the petition area has ever been dis-
+urbed by large scale surface cozl mining operations. FED I11-26.

Numerous studies of the soils,and the poten tial for revegetation of

been conduc*ed.v ”hcsn suudies'include t+he En

ergy Mineral‘Rehabilitation'fnvenborv and zHualLVSWS (““RIA) evaluatio

[

{a coopera* ve study'by'theVBLMngureau-o_ Reclamatlo ana Geo‘ogﬂca

Friscnxngcht'andeober; Te

studies by, BLM, UII ana tne NUS- Co*DOfatwon.v,Reyggetation
data have also bpeen developeﬁwfrcm chained anG/OI 9l~weg easf The

Llow D

nl

=rk and First.

i

vegetation by chainin c'usprayi;g or .

8|
U
Ee
Q
P

Point. Removzl of existin
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different from the major plant communities

is a common practice used to improve the utilizy of the land for graz-
inc.. PED III-24. <(Climatoclogiczl information was cgatherad by the Geo-
logical Survey and UII.

Petitioners and cther commenters objected to the use of these

rich, sandy loams ideally suited for plant growth. In contrast, they
ctated, the arszs that will be mined are st2ep and stony and the re-

zssocizted with mining, revegetation has been

of surface disturbance (chaining) and in the smaller plots where soil

U
o
r
!.l.
0

movement and redistri major .surface dis-

turbances. PED IIZ~-26. I ahavéjshOWn that chen

iczl and physiczl characte

&)

very similar to the major soils found in the Alton arez

0

PED III-26b. Significant vegetative ‘cover was

" studied, the vegetative cover 2ither -.exceeded.

v
‘;"_,
]
N "Iu
3
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tion area. . PED III-24 and III-25. The methodology’ for.dete




"is available for replacement on;the.éﬁ:ippedgarea”tdfa

As stated in tne PED, it is approprizte to extrapolate Ifrom these
studies in order to determine whether revegetation afte
fezsible. PED Comments at 588-590 (response to comments of Robert

Curry). Based upon the numerous studies, the variety of study ccondi-

+ions and the fact that no vegetation type conversicns have Zfailed
within the petition area during the past 20 yezIs, I conclude that

petitioners' contentions on +his issus must be rejected.

2. Topsoil.

oners clzimed that insufficient topsoil exists in the pe-

Periti
tition zrez 1o supbort successful revegetation and +hat +the physiczl
2nd chemical chnaracteristics of the overburden (including sodium

content and lack of mnutrients) will inhibit plant growth.

bance cf all

IXI-27), thne

inches and sufficient "poor® material isw availabl

+o a depth of 23 inches. The‘characteristics'ofytheV"

1s . for drastically -dis-

and “poor" categories of reconstructed soi

+urped arsas are snown con Table 1TIB6-10 at PED III-284. This esti-

mate of about 30 inches for the. total depth of suitable plant. g:




II1-28. These studies, however, do substantiate petitioners

+o 37 inches of suitable material is available for reclamation.

Western Ecologiczl Services Co., July 1980, PED VIII-12; see zlsc PED
Comments at 420 (comment of UII). These depths may be -increzsed with
the use-of approved overburden materials as a supplement to or substi-

tgte for topsoil. 30 CFR 816.22(e).:

piles be protected from ercsion and contaminants. 30 CFR B8156.23; PED

:II~280. Petitioners' allégation that topsoil suffers bioclogical de-

gradation when stored for long periods is not supported by current dat
BED III—QS{ I theresfore conclude that the petition area contains sui-
ficient topsoil that is suitable for plant growth to support s ccessit

revegetaztion of surface mined arezs.

se studies, the EMRIA report cited above, the SWZ report

P

and a study of 18 Arill holes performed by UII, have

that the overburden has a high sodium content. .The-effects of 2 high

sodium content {(measured as sodium absortion ‘ratio-—--SAR)"

in Dr. Coats' affidavit, Pet. Ex. 2 %f10-11. The problems of sodic

0
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w
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n

1 ‘under topscil

it

overburden can be controlled, however, by buri
better qualitv overburden. Burial. with four feet’®of good guality

o
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cverburcen or comparaple trez
tions.
suffice becazuse studies show

topsoil (only S cm.) can subs

tantially reduce sodic damage.

tment is requirad bv applicable resgula-.

h . burial or treatment should
that burizl with far less good quality
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natural systems.

“These species of plants have not besn

Ex. 2 §26. They also argued that any
lacking in vegetation diversity. Pet.

‘the Surface Min-

‘species .may be used if it 'is shown that

30 D.S.C. §1265(b) (18

introduced in thestudy areas. clcss to

-

“;bn:thé'Vegetaylénxin tne‘petitich;aréa

Tabulated. results appear in Tables IIIB&-1l,

“{ITI-29 to ITIZ2Q. " These studies indi-

S

nunities are generally more evenly dis-




within the areas that have been revegetated than in the ex-

tributed r s
isting communities of the petition area. PED III-30. It is signifi-

]

aven though the revegetated por-

ticns of the study area werz planted with seed mixtures containing oni
one or two species. PED Comments at 419 (comments of UII). Sesd mix
cesign will be criticzl to the achievemsnt of postmining vegstation

5. Climate.
. Petitioners stated that the climatic conditions in the zrez zlso

would impede revegetztion becauss large storm

increase ercsion and replacement of forest cover with alternzating .

Severs spring thunderstorms, -accompanied: by high winds, ‘and less

severe summer convective storms occur in the petition area. Such

h

storms can cause significant damage, including erosion. - PED II-2,




disturbed arees . in this region have been

iIZI-32. ‘Furthermore, the drying or
the increzsed surface tazmperzitures of disturbed soils

»e enhanced when the predominant

rD IIX-32. HBowever, substantizl surface ac

'
{7}

nes been distnrbed and successfully revegetated.
+ion successas have occurrad over long periods of

anéd on plots of land ranging Zrem 2,000 to 3,300 acres, surface dis-

turbances which far excesd the annual disturbance of potential mining
operztions assumed in the Department's analysis. PZD II-Z, III-3Z2.

variety of weather conditions and no larce scC

ried or observed. PED II-32; PED Comments at 600-501

gated 15 also rs=futad by the available avidence. The annual precip-~
itztion characteristic of this ares (PED II-2Z, II-27 and Table IIIB6-

or revegetation since large
succeszully”reseedeé withou
III%3lliﬁPe£itlonérs‘E;d ot He" ‘commenters

+ four venrs Cwn_« tne—studr

[x

at 324 (commeqhs-of Sierrz

%]

were conducted) as atypiczl. PED Comment
Club Legal Defensz Fund) and 501 (testimOvaof,R¢bert Curry). They
%+ that mcre raprésentative.datafis:évailéble'in sources. anzl

in the region and in Utazh. Ibid.

+he historiczl weather conditiocns in

Ths Deoartment'has relied o

ned Zfrom the.
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together with 20

areas and experimental plots without the

therefore find that petitionars have not shown that clim
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aquifers and associzted springs {(including the Navz]

aguifer) which are the principal sourc es of water Ior many impcrtant
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The quality and guantity of water .is ma30f co cern
State of Utzah and is of specizl concern in the pe:itlon arez.

Sprincs and wells in the aresa a:

1i SuDuk and otne* uSes;

*38ﬂ,




esource in the petition are=z is the Navajo

v
s
"
]
o
-
[
4
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aguifer, an aguifer of good chemiczl guality

+o II-8. W¥nile the Department's studies sugg

area, uncertzin,. insufficient ané conflicting

zccurate assessment oF potential changes

ihed balow, that petitioners’ contentions

that surface cocal mining operations would adversely azffect the

hydrologic balance are not supported by the record.

1. Destruction of Aquifers and Associated Springs
. The Department's studies indicate that proposed mining opera-
fers as claimed by petitioners.

Oniy parts of one localizad aQLifer —-- the aguifer in the Dakotz sanc
stone coal-bearing formation —= wou‘d be qns:roy ed by mining. PED I

a2t .supply springs in the petition area w

becauseva;650f700 féotashaLé,ba:riergseparates;the ac

uOI’. De aff eCt-u




'the petition area arE'e lﬂCLed at 700 ac

.suming & long-—term

+that consumptive use of water L

fore loss occurs to conduct necessary

replacement. Iwid. In addition, Uil has committed <o davelop zlter-

native surface water sources as necessary to

ipst during mining oper=ztions. PED Commsnts at 411-£12. Finally, the
vields of the unaffected springs are appreciably greater +tnhan
s. The estimated annual yield

acre-fzet for the 20 affected springs. PED ITII-13 to III-1i4.
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Underground mining in the

20 to 25 acre—fest per square mile, but bably woul ange Ifrom zsa:
+o one-fourth of the annuad ranoff. PED I 1 Moreover, runofi s

diverted would nct be lost, but would be stored and eventually dis-

bily elsewhere in the same:drainage area. PED III-15.

The water nest”offan incféaSéd1populatioq~CfeatE§‘by_mining“in

probably the cﬁly"oma term- unav01 rle ﬁmDaC°'Oﬂ thof ‘supplies (as

ncrease ijﬁpopula;ion)u'

S

by,HLmans shoald pe cons idered "a. long

" ;Qkﬁe resour”e. 30) Ccmmenis¥at‘4l2«
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whether. the "essential
floors, as defined &t

“aged. The Surface Mining Act

+to preserve or rsestablish the ‘ess

1t
1
0
'z
'
<
ity
.
O
tn
v
o)
[oh)
0
ct
O
o}
(0
o]
‘Q
[
(X3
1y
11}
"
1

£ Utan. DED II-8. The effects on the Navaje sar

U
(1]
‘—l
Q
£,
)
0
[
*.1
(o0
u
m
[N
o)
N
H
n
v
0]
D
‘Jl
‘U
&
O
‘g
0
H
t
D‘u
0
ju}
m
t
{H
,-4
g
'.l
IR0
]
o)

zdditional 700 acre—fest per year were pumped Irom it. PED III-1l5.
I find that the record does not support petiticoners’ allegations

I-rj

[

Alluvial Valley Floors.

The Department sponsorad a study wihich identified alluvial vallet

rt

ural portions of the petition zrez.

and applicable regulations reguire, how-

conducted so. 2s

ever, that any future mining in thése areas must be

m .

ntial hydrologic:

—~

tified alluvial valley floors: Sections 510

ripns in the future




‘idence that :aveaetatlon c~'mihedfarea5fwill be successful.

~ercsion and sediment

spon wnich to determine whether mining in the petition arsa will

th

functions of alluvial valley floors.

-~

in the petitioﬁ area will cause increased erosion and surfzce runof

th

This shcrt—term impact would result from the removal O

the sediment-carrving characteristics and locztions of receiving

streans. Inig.

The pr eserce of significant amounts of gravel in the

arez znd applicable regulations (conce ning post mining topograpny,

stabiliﬁation,cfmgullies and rills: c*eauea by e“osxon and aeneraT hy—

drologic balancn) wou‘ Jlimit.longstefm”effec+s on sbream cnanne’sa

Ibid.: 30 C?R18i6f4l—,57'éﬁd,.1004}106{ﬁPED Comments at .74 (commenbs
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ings on soils and revegetation abov ‘Ac
effacts will decrezse andﬁproductivity»of:sci‘s

will increase as slopes Decome stabilized and. veaet:::ow‘:eestablish@
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|

- I therefore conclude that surface coal mining operations in the
petition area will not cause long term adverse erosion ané sediment

ining will not inhibit

B

[¥9]

effects, and that the shert term impacts of

ticn of mined arezs.

o

H
1

claﬁ

4. The Navajo Sandstone Aguifer.

ationship between the ccal within the petition arsz and

]
H
1~

The e

the proposed Allen—Warner Valley Energy System is described in the
Burezu of Land Management's environmental impact statement on that

system. Allen-Warner Valley Energy System Final Environmental Impact

Statement (AWV EIS), Volume 1, Chapter 2. Briefly, under the AWV pro-
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pos

power plznts. Water nesded Zor the preparation plant and coal slurry

pipelines would be supplied from deep wells drilled in the Navajo sarx

‘stone aguifer. Ibig.

~The State of Utvh (P?D Commnnhs ‘at 56 and 77),kE1.Paso Coal Ccm-

ggaﬁy‘(PED,Comﬁénﬁs;“t  07) ana UII (PVD Comments :743:—436} have

Aéteadféstiy%maintained?that»bne cubs io of pum§*nngats: from: tné

r-

in this designation proceeding, Dbut is an‘issue sclély within'the jur

isdiction of'the St=tefof,Utah<r In cortfact, pe titioners have main-

sandstone aquifer'must be cons*dorad'in"tne-
ationiis-tachnologigally.and;erhbmically’feas ple: (PED Comment at

a3




.

slow response time. Ibid; PED Comments

-
113-114 (ccmments OI snvironmental Defense Fund)) and that pumping 1.

‘within the Surface Mining Act's definition of "surface coadl mining o

srions® (PED Comments at 321 (comments of Sierra Club anc

Minerzls, has acknowledged during public hezrings that the issue oI

]

water rights is within the exclusive

not within the Secretary of the Interior's authority {(8/28-30/80 Tr.

from'*he,aquifer-would agversely zffect users who'da_end

ts may- extend well bevo

£ of the mine because the petition arez's g round water-system ha

: ét,BS‘(comhents of Kational

bark Service, Rocky Mountain Regional Office).

xs noted in beth the PED ,(111—20’) 2nd the AWV EIS (4-3), there

conflicting inforﬁatloq on the cnara cteristics and re

"—4 4=




of the Navajc sandstone aguifer. As 2 result, accurats prziictions of
£iming and location cf impacts on water guantity could not De mafe. Se

and 297 (comments ci Siesrra club Legal Defenses fund)). TIhe Gtility
Commission of the City of St. George, Utah, reoorted that 1t has

aguifer (PED Comments at £13 (comments of UII)). Pumping tests and

. S other studies now being periormed by UII should provide additiornal
information on pumping effects that can b€ analyzed in the coOntext
r the

pzrk Service, Rocky Mountzin Regional Office), 295 (comments

of sierra Club Legal Defense Club) and 436 (comments oZ UII).

“whether loss

of good guality water availeblie for public and'irrigaticn use and de-

gradation of aguifer guality by lezkage from adjacent 2areas containing

water of poor guality would affect water guality.  PED I1I-19. I
therefore conclude that present data are inadeguate to Jetermane

ent users of the aguifer.




- In summary, I

lance of the petition and surrounding areas b
by damaging +he essentizl
- . . .

floors, by increasing 2rosion

znd sedimentation, and DY reducing discharge Irom the Navajo sandston

face coal mining operations

(2]

pecause propesed mining opesrztions would adversely affect renewable r

-~

Petiticners' alliegat jons concerdlng ;his-désignaﬁion'Critezlon

reléted”tb’the effectstE mlnlnc ‘on rnvedet;t;on znd hye

o

S logic alance-éiscusSed=above;;
destruction~of‘aQuifarsf

erosi on anc snc imen

sandstoné,aquife:;
£indings concerﬂ‘ng,v ic balance, I decline
nate any of e’ for mining on
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Several specific *l*'rnatives‘tolthe,Allen- -:nef'Va

sources do not constitute a basis for designating lands unsui

-for mining under Section 522(a).of'the Suriac5'Mi

+he basis of the renewable resource criterion.

ciuding the proposed Alton Coal Mine in the affected area) 1s not
necés;gry to meet electrical energy needs. pet. ¥36. They drew

the conclusion that damage tc important resources within the petition
area can be avoided by developigg other environmentally preferzble and
economiczlly superior alterpative energy Sources, such as solar, con-
servation, cogenerztion, geothermal, wind and hydropower. Pet. 9935

nd 36. Several commenters disagresed with petitionears’ conclusions the

or stzted that any coansider:
partment's forthcoming decision on the Allen-Warne

Touston), 640 (testimcny oI Jeznnine Holt) and 682 (comments of M.
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The *ssue of alte ernative energy sources has been evaluated in th

'PED, as provided Dy Sec ion’ :27(6) or the Surface Mining. Act and 30 C

9.17(e).- This;‘ssue was a1so cpor rlate ‘or_cons ideration in .com-

,«;o'naw Envi onmental ‘s.=<;>1 icy Act. 40 CFR 1502.14.
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been analyzeﬁ'indd aLl'in BLM's Environment tzl Impact Statement on

that systém.'z‘wv z1s, Volume-l}mChabters 2 and- 4.
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‘Nationzl Park (Presidential”Proclématidn No. 1685,

ingly, I have deferred consideraticn of thoses zltsrnatives to my
consideration of the rights-of-way for the Allen-Warner System.

VI. FUTURE FEDERAL ACTION.

Under the terms of mv decision datad December 16, 1980, as ex-

plzined in the above Statement of Reasons, I have designated certain F

-

erzl lands unsuitable for surface coal mining operations in crder to
vent significant damage to Bryce Canyon Naticnal

+o designate other areas of Federal lands unsuitable for mining. None

deral actions may be
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£or undercround mining in the
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designated areas. In the future, specific proposals may be receive

Federal agencies, such as right-of-way or minersl lease ar

cil and gas drilling permit applications to the

essary actions to implement this decision, including referral to &

Hetional Park Service. of applications .2and. requests: that may affect

Brvce Canyon National Park or the values for wnich it was established,

and o take thess Ffactors into-account in deciding whether to allow

such activities on non-designated Federal lands. =D

“‘underground mining in ‘the ‘designatezd area.




peauty, scientific interest and importance. his procla mation is

m

rzinforced by the mandates of the Act of Zugust 25, 1816 creating
the National Park Service (Nationzl Park Service Organic Act), as
amended, 16 U.S.C. §§ 1,2,3 and 4, to preserve the "scenery and ths

« 3 ; 1"

nztural and historic objects and the wildlife therein" and to "“leave

them unimpaired for the enjoyment of future generations," and the

Park Systzm" and in conformity with the values and purposes for wnich

+he park was established. In crder to

e +hat such activitises will not czuss signii-

H

erzl lands must ensu:

icant adverse impacts on Bryce Canyon National Park and that

. the values for which the park was established wiil be protected.
L
Cn the other hand, exploration for coal and other minerzls may
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ALTON MIME PETITION RULING -- Hapnlfied drea at right Includes the 325,200-acre portion of southern Utah
that vas studied in the Alton wine petition. Secretary Andrus banued surface mining and surface effects

of underground wining in the area nearest to Bryce Canyon National Park. The box arean at upper righe,

cut off by dotted lines, and the portion of the Federsl coal lease area at lower lefr weat-of the vertical
dokted Line, would be open to mining vnder the decisfon. Shaded area is the Alton coal field. About

10 percent of the mineable coal would be excluled from surface wining by the decision. -- Interlor Dept. Hap
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05731707 14:49 FAX 14356377811 BANASKY INS.

ATE (MM/DDIYYYY
CORD. CERTIFICATE OF LIABILITY INSURANCE 27503007
o (433) 6377803 K (4356371761 TR CERIFEATE 8 SR A8 A e o ‘et
James Banasky Insurance Inc. : HOLDER. THIS CERTIFICATE DOES NOT AMEND, EXTEND OR
6 West Main Street ALTER THE COVERAGE AFFQRDED 8Y THE POLICIES BELOW.
PO Box 728
Price UT 84501 ’ INSURERS AFFORDING COVERAGE NAIC #
INSURED a ne=urer o Fedezral Insurance Co.
Alton Coal Development, LLC ) INSURER 3.
PO Box 1230 INSURER C:
INSURER D:
Huntington UT 84528 INSURER E:
COVERAGES

THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE FOLICY PERIOD INDICATED. NOTWITHSTANDING ANY
REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT QR OTHER DOCUMENT WITH RESPECT TO WHICH THIS CERTIFICATE MAY BE ISSUED OR MAY PERTAIN.
THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN 1S SUBJECT TO ALL THE TERMS, EXCLUSIONS AND CONDITIONS QF SuCH POLICIES.
AGGREGATE LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS

ey #q%?{BT TYPE OF INSURANCE POLICY NUMBER [’é’,{-}%ﬁﬂ,jg&ﬁ}’f PRxTe (a‘iﬁ’fo‘%ﬁ'&i“ LTS
GENERAL LIABILITY l 2ACH QCCUTRENGE s 1,000,000
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| % | poricy [ 108 [ 1oc
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) : PRCPERTY DAMAGE .
_\ = . (Par aceldont) b
GARAGE LIABILITY AUTO ONLY - SA ACCIOENT |3
ANY AUTC OTHER THAN ga acC |8
AUTO ONLY: A ls
EXCESS/UMBRELLA LIABILITY EACH OCCUSIENCE $
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5
SEDUCTBLE 3
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‘ - - —
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OFFICERMENBER SXCLUIED? : € L DISEASE . 2A EVPLOYEELS
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DESCRIFTION OF OPERATIONS/LOCATIONS/VEHICLES/EXCLUSIONS ADDED BY ENDORSEMENT/SPECIAL PROVISIONS
Ineludas use of exploesives, C/025/0005.

CERTIFICATE HOLDER - ‘ CANCELLATION

SHOULD ANY OF THE ABOVE OESCRIBED POLICIES BE CANCELLED BEFORE THE
State of Utah EXPIRATION OATE THEREOF, THE ISSUING INSURER WiLL XXX maiL .
Department of Natural Resouzrces 45 DAYS WRITTEN NOTICE TO THE CERTIFICATE HOLDER NAMED TO THE LerT, JORX

Division of Oil, Gas & Mining XA XX
salt Lake City, UT - )
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Proof of Publication (Proposed)

Upon determination of administrative completeness, the attached newspaper
advertisement will be placed in a local newspaper of general circulation in the Alton area
at least once a week for four consecutive weeks.



Legal Notice
Public Notice for Permit Application

Notice is hereby Given that Alton Coal Development, LLC is applying for a permit to conduct coal mining
operations at the Coal Hollow Mine in Kane County in South Central Utah. The business address for Alton
Coal Development is:

Alton Coal Development, LLC
PO Box 1230
615N, 400E
Huntington, Utah 84528

Alton Coal Development has filed with the Utah Division of Oil, Gas & Mining a Mining and Reclamation
Plan (MRP) application. Permit Number C/025/0005. Application has been filed for the Coal Hollow
Mine. The Coal Hollow Mine is located approximately 35 miles north of Kanab, Utah (the Kane County
seat) and approximately 4 miles south of the town of Alton, Utah.

Project Area Legal Description

All that certain real property situated in Township 39 South, Range 5 West, SLB&M, Kane County, Utah, more particularly described
as follows:

DESCRIPTION: TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M
Section 30: All of Sectional Lot #1 (NWYNWY); NE“ANWY; NY2NEY4; ALSO: BEGINNING 3.50
chains West of the East Quarter corner of Said Section 30, and running South 34° 34 West 22.64
chains to the 1/16 section line; thence West 2.64 chains to the Southwest corner of the NEYSEY of
Said Section 30; thence North 40.00 chains; thence East 20.00 chains; thence South 14.69 chains;
thence southwesterly to the point of beginning

...containing 217.64 acres, more or less.

DESCRIPTION: TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M
Section 30: BEGINNING at a point 5.31 chains North of the E% corner of Said Section 30, and
running thence South 45.31 chains; thence West 20.00 chains; thence North 20.00 chains; thence
East 2.64 chains; thence North 34° 34 East 22.64 chains to the 1/16" section line; thence North 33°
22’ East to the point of beginning.

...containing 61.96 acres, more or less.

DESCRIPTION: TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M
Section 29: BEGINNING at the Northwest corner of Said Section 29, and running thence South
34.69 chains; thence North 33° 22’ East 35.50 chains; thence North 40° West 0.58 chains; thence
North 37° 30 East 12.30 chains; thence West 22.23 chains to the point of beginning.

...containing 36.04 acres, more or less.

DESCRIPTION:  TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M
Section 19: SWY%SEY4, EY2SEY4, SEVANEYa

...containing 160.00 acres, more or less.

DESCRIPTION: TOWNSHIP 39 SOUTH-RANGE 05 WEST, SLB&M
Section 20: SWY

...containing 160.00 acres, more or less.




The permit application area is located on the Alton, Utah, U.S. Geological Survey 7.5 minute quadrangle
map.

The application was filed and this notice is prepared and published to comply with the Surface Mining
Control and Reclamation Act of 1977 and State and Federal regulations promulgated pursuant to said act.

A copy of Alton Coal Development’s permit application will be filled for public inspection at:

Kane County Clerks Office The State of Utah
70 North main Department of Natural Resources
Kanab, Utah 84741 Division of Oil, Gas & Mining
1549 West Temple
Suite 1210

Salt Lake City, Utah 84114-5801
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A notarized statement attesting to the accuracy




VERIFICATION STATEMENT

STATE OF UTAH )
. SS
COUNTY OF EMERY )

I, Allen P. Childs, hereby certify that I am the manager for the applicant, Alton Coal
Development, L.L.C., and that the information contained in this application for the Coal Hollow
Mining and Reclamation Plan is true and correct to the best gfmy knowledge and belief, in all
respects, with the laws of Utah, specifically in reference tq applicant’s itments,
undertakings and obligations herein.

Signed:
Position: Manager

SUBSCRIBED and SWORN TO by ALLEN P. CHILDS, the Manager of Alton Coal
Development, L.L.C., before me this 7)0 day of /) (/\>/ , 2007.

Notary Pub;e:ﬁl\;\‘\\\@ﬁkjh /?)@@Q

My Commission Expires: _| = A 5ﬁ 7

NOTARY PUBLIC
STATE OF UTAH
My Commission Expires
January 23. 2008
DEEDEE R. BELL
215 South 200 West
PO Box 715
Orangeville, Utah 84537

400762.1
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R645-301-200. SOILS

210. INTRODUCTION

211.  Soil Removal

[n this section. the Alton Coal Project will present a description of the pre-mining soil
resources as specified under R645-301-221. Topsoil and subsoil to be saved under
R643-301-232 will be separately removed and segregated from other materials.

212.  Soil Redistribution

After removal. topsoil will be immediately redistributed in accordance with R645-
301-242 and stockpiled pending redistribution under R645-301-234. For details
refer to Section 5 of Appendix 2-1.

220. ENVIRONMENTAL DESCRIPTION

221. Prime Farmland Investigation

The Natural Resource Conservation Service conducted a prime farmland assessment in
October 2006 and determined that “No Prime Farmland or Soils of Statewide Importance
were found within the study area (Coal Hollow Mine area), per criteria outlined in the
National Survey Handbook Part 622 and Exhibit UT603-1. respectively (C. Meier.
2006).” The assessment stated that the soils *..could classity as Soils of Statewide
Importance, if irrigated..”

“An available and reliable source of moisture to sustain crops common to the area is the
primary limiting factor that excludes the observed soils from classifying as Prime
Farmland or SSI (C. Meier. 2006).”

“In addition to a lack of a reliable source of water. soils did not classity as Prime
Farmland due to high pH. high electrical conductivity. excessive erosion potential on
steep slopes and slow permeability (C. Meier, 2006).”

A copy of the NRCS Prime Farmland Determination is included in Section 1 of Appendix
2-1.

222, Soil Survey

An order 2 soils survev has been completed in 2007 at the Coal Hollow Project.
Appendix 2-1 contains a report that provides the details for this survey. The survey
area is on private lands leased by Alton Coal Development (ACD). This phase of the soil
survey was confined to areas proposed to be disturbed during year one of the ACD mine
plan. This soil survey was prepared so that ACD could: 1) identify suitable sources of
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subsoil and topsoil; 2) determine topsoil and subsoil salvage depths and quantities: and.
3) develop a post mining reclamation plan using salvaged soil materials. This soil survey
covers 230 acres.

An order 2 soil survey will be completed on the additional portions of the proposed Coal
Hollow mine area (years 2 and 3) prior to mining.

222.100. Soils Map

A map with soil map unit delineations is shown on Drawing 2-1.

Soils in the Coal Hollow project soil survey area have been grouped into eleven soil map
units based on taxonomic classification. depth to parent material. and slope. The
composition of these map units is described in table 2-1. Detailed descriptions of each
soil map unit are included in Appendix 2-1. The soil survey map is Drawing 2-1.

Table 2-1. Soil map unit composition for the Coal Hollow project year 1 area.

Map Soil Modal
Unit Percent Tvpe' Taxonomic Classification’ Pedon’

1 A - J families complex, 3 to 8 percent slopes
63 A fine. mixed. superactive, mesic Aridic Calciustept 1
135 J fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 32
10 D fine. mixed. superactive. mesic Aridic Calciustoll 33
5 S fine, mixed. superactive. mesic Aridic Haplustalf 48
5 M fine, mixed, superactive, mesic Aridic Haplustepts

2 M - B - D families complex, 3 to 8 percent slopes
60 M fine, mixed. superactive. mesic Aridic Calciustepts 3
25 B fine, mixed, superactive. mesic Aridic Haplustepts 4
15 D fine, mixed. superactive. mesic Aridic Calciustoll 2

3 E - J families complex. 3 to 8 percent slopes
60 E fine-loamy. mixed. superactive, mesic Aridic Calciustept 6
30 J fine-loamy. mixed. superactive, mesic Calcidic Argiustoll 31
5 A fine, mixed. superactive. mesic Aridic Calciustept
5 B fine. mixed. superactive, mesic Aridic Haplustepts

4 C - H - J families complex, 3 to 8 percent slopes
30 C fine-loamy. mixed, superactive, mesic Aridic Calciustoll 17
25 H coarse-loamy, mixed. superactive, mesic Aridic Calciustoll 39
I3 J fine-loamy. mixed. superactive. mesic Calcidic Argiustoll 19
3 D fine. mixed, superactive, mesic Aridic Calciustoll
5 A fine. mixed, superactive. mesic Aridic Calciustept

Chapter 2 -2- 3/25/07




Map Soil
Unit Percent Type' Taxonomic Classification’
B - M - T families complex, 8 to 25 percent slopes
B fine, mixed, superactive. mesic Aridic Haplustepts
M fine. mixed. superactive. mesic Aridic Calciustept
T loamy, mixed. superactive. calcareous. mesic Aridic Lithic
Ustorthent
U Clayey. mixed. superactive. calcareous. mesic. shallow Aridic
Ustorthent
6 F - G - C families complex, 1 to 5 percent slopes
43 F coarse-loamy, mixed, superactive, mesic Aridic Calciustoll 9A
20 G coarse-loamy. mixed, superactive, frigid Typic Calciaquoll 9B
20 C fine-loamy. mixed, superactive, mesic Aridic Calciustoll 16
13 I fine-loamy. mixed. superactive, frigid Aquic Calciustept 14
7 O - R families complex, 1 to 5 percent slopes
55 @) fine, mixed, superactive frigid Aeric Epiaquept 38
20 R fine-loamy. mixed. superactive, frigid Typic Argiaquoll 18A
10 Q fine, mixed. superactive, frigid Typic Argiaquoll 43
. 10 P fine-loamy, mixed, superactive frigid Aeric Calciaquoll 40
3 L fine-loamy. mixed, superactive, mesic Calcidic Haplustalf
2 C fine-loamy, mixed, superactive, mesic Aridic Calciustoll
8 L - H - K families complex, 3 to 8 percent slopes
40 L fine-loamy, mixed. superactive, mesic Calcidic Haplustalf 22
3 H coarse-loamy, mixed. superactive, mesic Aridic Calciustoll 20
20 K coarse-loamy. mixed. superactive. mesic Aridic Calciustept 21
10 C fine-loamy, mixed, superactive, mesic Aridic Calciustoll
9 D - W families complex. 5 to 30 percent slopes
55 D fine, mixed, superactive. mesic Aridic Calciustoll 41
30 W fine-loamy, mixed. superactive, mesic Aridic Haplustoll 42
10 A fine, mixed. superactive, mesic Aridic Calciustept
5 Creek bottom
10 U familv, 8 to 25 percent slopes
’5 U Clayey. mixed. superactive, calcareous. mesic. shallow Aridic 50
Ustorthent
" T loamy, mixed. superactive, calcareous. mesic Aridic Lithic
Ustorthent
5 B fine. mixed, superactive. mesic Aridic Haplustepts
. 11 A family, 8 to 25 percent slopes
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Map Soil Modal

Unit Percent Type' Taxonomic Classification’ Pedon’
85 A fine. mixed. superactive. mesic Aridic Calciustept 28
10 B fine, mixed. superactive. mesic Aridic Haplustepts
5 U Clayey. mixed, superactive, calcareous, mesic. shallow Aridic
Ustorthent
| Soil families were given letter designations. because it was not possible to correlate the soils to established soil series since

no NRCS published or SSURGO certified soil survey data exists in or adjacent to the Coal Hollow project area. Assignment
of soil tyvpe letters enables comparison of map units and simplifies map unit names.

Soil families classitied using Keys to Soil Taxonomy. Ninth Edition (NRCS 2003).

[US] § pe]

Soil pedon described within map unit boundaries that represents the characteristics of the soil family within the soil map
unit.

222.300 Soil Descriptions

Based on the order 2 soils survey that was completed on 2007, the following soil map
unit descriptions and productivities apply. Additional information describing each soil
map unit is contained in Appendix 2-1.

1 A - J families complex, 3 to 8 percent slopes

General Description

Map unit 1 is dominated by clayey soils with very slow hydraulic conductivity rates of
less than 0.04 inches per hour based on the silty clay soil texture (p. 91, Renard. 1997).
The depth to Tropic shale is greater than 40 inches in the major soils (A and J). but minor
inclusions with Tropic shale from 20 to 40 inches deep occur. The map unit is dominated

by big sagebrush and grasses.

This map unit occurs at the north end of the map unit where the Coal Hollow project
proposes to build facilities and establish topsoil and subsoil stockpiles.

Taxonomic Soil Classifications

Percent Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
65 A fine. mixed. superactive, mesic Aridic Calciustept 1*
15 J fine-loamy. mixed. superactive. mesic Calcidic Argiustoll 32
10 D fine, mixed, superactive. mesic Aridic Calciustoll 33
5 S fine. mixed. superactive. mesic Aridic Haplustalf 48*
5 M fine. mixed. superactive. mesic Aridic Haplustepts

* Lab analysis of typifving soil pedon for map unit.

Typifying Soil Pedon Descriptions
Soil colors are for dry soil unless specified otherwise.

The typifying soil pedon for A family soils in map unit 1 is soil pedon 27. The surface is
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a grayish brown clay loam 12 inches thick. dark grayish brown (moist). The subsoil
(calcic) consists of light brownish gray silty clay, light olive brown (moist).
Decomposing Tropic shale occurs at 42 inches below the surface.

The typifying soil pedon for the J family soils in map unit 1 is soil pedon 32. The mollic
surface is a brown loam 8 inches thick. very dark grayish brown (moist). The subsurface
(argillic) is a pale brown clay loam and silty clay. brown (moist). The subsoil (calcic) is
pink loam to 6 feet. brown (moist). The underlying soil to nearly 12 feet is light yellowish
brown silty clay over pink coarse sands with 10 percent faint strong brown mottles.

2 M - B - D families complex, 3 to 8 percent slopes
General Description

This map unit is dominated by soils with Tropic shale parent material at 20 to 72 inches
below the surface. The map unit is dominated by big sagebrush and grasses with some
pinvon pine and Utah juniper encroaching along edges of the map unit near map unit 5.
This map unit is dominated by clayey soils with very slow hydraulic conductivity rates of
less than 0.04 inches per hour based on the silty clay soil texture (p. 91, Renard. 1997).

This map unit occurs at the north end of the map unit where the Coal Hollow project
proposes to build facilities. A second small delineation of map unit 2 occurs along the

south boundary of the proposed year 1 mining area west of the county road.

Taxonomic Soil Classifications

Percent Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
60 M fine. mixed. superactive. mesic Aridic Calciustepts 3*
25 B fine, mixed. superactive, mesic Aridic Haplustepts 4%
[ D fine. mixed. superactive. mesic Aridic Calciustoll 2%

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifving soil pedon for M family soils in map unit 2 is soil pedon 3. The surface is a
brown loam 4 inches thick. dark brown (moist). The subsurface (cambic) is a grayish
brown clay loam and silty clay loam 13 inches thick. brown (moist). The underlying
subsoil to 33 inches is light brownish gray silty clay, light olive brown (moist). Tropic
shale parent material occurs at 33 inches below the surface.

The typifving soil pedon for B family soils in map unit 2 is pedon 4. The surface is pale
brown silty clay 4 inches thick. dark grayish brown (moist). The subsurface (cambic) is
light brownish gray silty clay moderate to strong structure. dark grayish brown (moist) to
31 inches. Tropic shale parent material occurs at 31 inches.

The typifying soil pedon for D family soils in map unit 2 is pedon 2. The surface (mollic)
is brown clay loam 12 inches thick. very dark grayish brown (moist). The subsurface
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(cambic and calcic) is pale brown silty clay and clay to 48 inches deep. brown (moist).
The subsoil is white silty clay to 72 inches. brown (moist). Tropic shale parent material
occurs at 72 inches below the surface.

3 E - J families complex, 3 to 8 percent slopes

General Description

Map unit 3 is characterized by very deep soils that show some indication of alluvial
deposition most likely from the large alluvial fan that formed this portion of Sink Valley.
Recent soil deposition from nearby Robinson Creek is indicated in pedon 6 by an

increase of organic matter at 12 inches below the soil surface.

Taxonomic Soil Classifications

Percent Soil Series
of Map Family Taxonomic Family Typifving Soil
Unit Pedon
60 E ﬁne-}oamy, mixed, superactive, mesic Aridic 6*
Calciustept
30 ] fine-loamy. mixed. superactive, mesic Calcidic 31
Argiustoll
5 A fine. mixed. superactive, mesic Aridic Calciustept
3 B fine, mixed. superactive. mesic Aridic Haplustepts
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for E family soils in map unit 3 is soil pedon 6. The surface is
brown loamy sand 12 inches thick, dark yellowish brown (moist). The subsoil (calcic) is
pale brown loam and sandy loam to 34 inches deep. brown (moist). The underlying soil
to 60 inches is light grayish brown silty clay. brown (moist).

The typifying soil pedon for J family in map unit 3 is soil pedon 31. The surface (mollic)
is dark grayish brown loam 7 inches thick. dark brown (moist). The subsurface (argillic)
is light vellowish brown clay loam to 17 inches. dark yellowish brown (moist). The
subsoil (lower argillic and calcic) is light brownish gray and brown clay loam and loam
to 52 inches. grayish brown and brown (moist). The underlying soil to 110 inches is very
pale brown sandy loam and loamy sand. brown and yellowish brown (moist).
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C - H - J families complex, 3 to 8 percent slopes

General Description

Map unit 4 is characterized by very deep fine-loamy and coarse-loamy soils with mollic
epipedons and calcic horizons. Lime accumulations below 12 to 22 inches are common in
these soils. Soil pH is strongly alkaline below 22 inches in some soils. Vegetation in this
map unit is big sagebrush and grasses.

Taxonomic Soeil Classifications

Percent Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
- fine- . mixed. ive, i idi
50 C e }oamyv mixed. superactive, mesic Aridic [ 7%
Calciustoll
3 coarse-loamy. mixed, superactive, mesic Aridic 5
25 H ; 4 > Supe ¢ 39%
Calciustoll
< fine-loamy, mixed, superactive. mesic Calcidic «
13 J . 19
Argiustoll
5 D fine. mixed. superactive, mesic Aridic Calciustoll 7*
5 A fine. mixed, superactive, mesic Aridic Calciustept
* Lab analysis of typifying soil pedon for map unit.

Typifving Soil Pedon Descriptions

The typifying soil pedon for C family in map unit 4 is soil pedon 17. The surface (mollic)
is a brown clay loam 9 inches thick, dark brown (moist). The subsurface (cambic) is a
pale brown clay loam to 18 inches. brown (moist). The lower subsurface (Bwk) to 45
inches is light yellowish brown loam and clay loam. dark yellowish brown (moist). The
underlying subsoil (calcic) is very pale brown clay loam and silty clay to 80 inches.
vellowish brown (moist).

The typifying soil pedon for H family in map unit 4 is soil pedon 39. The surface is
brown clay loam 12 inches thick. dark brown (moist). The subsurface (calcic) is a very
pale brown to light yellowish brown sandy loam to 36 inches deep. yellowish brown
(moist). The underlying subsoil is a very pale brown very cobbly loamy sand to 73
inches. brown (moist).

The typifving soil pedon for J family in map unit 4 is soil pedon 19. The surface (mollic)
is a grayish brown loam 6 inches thick. very dark grayish brown (moist). The subsurface
(upper argillic) is a brown and pale brown clay loam to 24 inches deep, dark grayish
brown and yellowish brown (moist). The lower subsurface (lower argillic and upper
calcic. Btk) is a pale brown loam to 37 inches deep. brown (moist). The underlying
subsoil (calcic) is a pale brown and light yvellowish brown sandy loam to 90 inches deep.
yellowish brown (moist).
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5 B - M - T families complex, 8 to 25 percent slopes

General Description

These soils are moderately deep (20 to 40 inches) to shallow (less than 20 inches to
Tropic shale. The moderately deep soils have clayey textures. while the shallow soils are

loamy. Vegetation is pinyon pine. Utah juniper. black sage and grasses.

Taxonomic Soil Classifications

Percent Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
40 B fine, mixed, superactive, mesic Aridic Haplustepts 24%
30 M fine. mixed. superactive. mesic Aridic Calciustept 235
20 T loamy. mixed. superactive. calcareous, mesic Aridic 49%
- Lithic Ustorthent
0 U Clayey. mi>.<e.d, superactive. calcareous, mesic,
shallow Aridic Ustorthent
* Lab analysis of typifving soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for B family in map unit 5 is soil pedon 24. The surface is olive
brown clay 3 inches thick. dark grayish brown (moist). The subsurface (cambic) is dark
grayish brown and olive clay with moderate to strong blocky structure to 32 inches.
Tropic shale parent material is at 32 inches.

The typifying soil pedon for M family in map unit 5 is soil pedon 25. The surface is
covered with a half inch of decomposing needles and twigs. The soil surface is light
brown clay 3 inches thick. brown (moist). The subsurface (calcic) is brown and strong
brown clay with lime accumulations, dark brown (moist). Tropic shale parent material is
at 32 inches.

The typifving soil pedon for T family in map unit 5 is soil pedon 49. The surface light
vellowish brown silty clay loam 3 inches thick, light olive brown (moist). The subsoil is a
light olive brown loam to 10 inches. olive brown (moist). Interbeded sandstone and
Tropic shale are at 10 inches.

6 F - G - C families complex, 1 to 5 percent slopes
General Description

These medium to coarse textured soils are very deep. Wet soil conditions are present at
varying depths in all of the map unit soils. The depth to wet soil conditions varies from
14 to 38 inches. This map unit is not a good source of subsoil. It is estimated that these
soils are slower to warm up in the spring due to the wet soil conditions. Vegetation is
grasses. sedges. and forbs.
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Taxonomic Soil Classifications

Percent Soil Series
of Map Family Taxonomic Family Typifying
Unit Soil Pedon
- coarse-loamy. mixed. superactive. mesic Aridic <y
45 F . - 15*
Calciustoll
20 G coal'ge-loalny', mixed, superactive, frigid Typic 9R*
Calciaquoll
20 C ﬁne-}oamy. mixed, superactive, mesic Aridic 16*
Calciustoll
- fine-loamy. mixed. superactive. frigid Aquic "
13 I . = 14
Calciustept
* Lab analysis of tvpifving soil pedon for map unit.

Typifving Soil Pedon Descriptions

The typifying soil pedon for F family in map unit 6 is soil pedon 15. There is a dense root
mat 1 inch thick on the surface. The surface is brown sandy loam 8 inches thick. dark
brown (moist). The subsurface (cambic) is pale brown loam with moderate structure. dark
vellowish brown (moist). The subsoil (calcic) is very pale brown loam to 58 inches deep.
vellowish brown (moist). The underlying soil is yellow and brownish yellow sandy loam
with common prominent mottles to 96 inches, yellowish brown (moist).

The typifying soil pedon for G family in map unit 6 is soil pedon 9B. The surface is dark
grayish brown loam 6 inches thick. very dark grayish brown (moist). The lower surface is
grayish brown sandy clay loam to 14 inches with few faint mottles, dark grayish brown
(moist). The subsurface is light brownish gray sandy loam with common prominent
mottles. dark gray (moist). The subsoil is light gray sandy loam with many prominent
mottles. grayish brown (moist). The soil was wet below 48 inches.

The typifying soil pedon for C family in map unit 6 is soil pedon 16. There is a dense root
mat 1 ¥ inch thick on the surface. The surface is dark grayish brown silty clay loam 8
inches thick. very dark grayish brown (moist). The subsurface (cambic) is pale brown
silty clay to 18 inches. strong brown (moist). The subsoil is pink clay loam to 36 inches.
brown (moist). The lower subsoil is pink silty clay loam and loam with few faint strong
brown mottles to 68 inches. brown (moist). The underlying soil is light brownish gray
clay loam with common prominent vellowish red mottles. grayish brown (moist).

7 O - R families complex, 1 to 5 percent slopes
General Description

This soil map unit is located on an alluvial terrace that is underlain by Tropic shale. [t is
located on the east side of the Sink Valley fault. Soils are characterized by clay and a
high water table that is perched on top of the heavy clay soils. The high water table is at
or within a foot of the soil surface during the wet period of the year. [t is estimated that
these soils are slower to warm up in the spring due to the wet soil conditions. Vegetation
is sedges and forbs.
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Taxonomic Soil Classifications

Percent Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
35 ) fine, mixed, superactive trigid Aeric Epiaquept 38%*
20 R fine-loamy. mixed, superactive, frigid Typic Argiaquoll 18A*
10 Q fine. mixed. superactive. frigid Typic Argiaquoll 43
10 P fine-loamy. mixed, superactive frigid Aeric Calciaquoll 40*
3 L fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
2 C fine-loamy. mixed. superactive. mesic Aridic Calciustoll

* Lab analysis of typifving soil pedon for map unit.

Typifving Soil Pedon Descriptions

The typifving soil pedon for O family soils in map unit 7 is soil pedon 38. The surface is
dark grayish brown (moist) silty clay 6 inches thick. The subsurface is a yellowish brown
(moist) silty clay 6 inches thick. The calcic horizon begins at 12 inches below the surface
and is a light vellowish brown (moist) to very pale brown (moist) silty clay. The calcic
horizon continues to 48 inches or deeper. The water table was at 29 inches when the pit
was described in March 2007. Mottles and gleyed soil were observed below 12 inches.
Vegetation is grasses, sedges, widely scattered Wyoming big sagebrush. and wild rose.

The typifying soil pedon for R family in map unit 7 is soil pedon 18A. The mollic surface
is a very dark grayish brown (moist) loam to 7 inches. The cambic horizon is a brown
(moist) loam to 13 inches deep. The calcic horizon is a light olive brown (moist) sandy
loam to 30 inches. The underlying soil is grayish brown (moist) clay loam and sandy clay
loam to 60 inches deep. Mottles were observed below 7 inches. The water table was at 51
inches when the described in September 2006.

8 L - H - K families complex, 3 to 8 percent slopes

General Description

These soils developed in very deep alluvium on the east side of the Coal Hollow project
area. They are medium to coarse textured. Evidence of a fluctuating water table was
observed in most soils below 48 to 60 inches. depending on location and physiographic
setting. This map unit would be a good source of cover material. but most of the
disturbance in this area will be limited to cover soil stockpiles.
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Taxonomic Soil Classifications

Percent Soil Series
of Map Family Taxonomic Family Dominant Typifying
Unit Vegetation Soil Pedon
10 L fine-loamy. mixed. superactive, mesic Calcidic 2%
Haplustalf
. coarse-loamy, mixed. superactive, mesic Aridic
30 H ; : P 20
Calciustoll
20 K coar§c-l()am). mixed. superactive. mesic Aridic 2%
Calciustept
fine-loamy, mixed, superactive. mesic Aridic
10 C .
Calciustoll

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions
Colors are for dry soil unless other wise noted.

The typifying soil pedon for the L family soil in map unit 8 is soil pedon 22. The surface
is pale brown sandy loam to 6 inches. The argillic and upper calcic horizon is a light
vellowish brown silty clay loam and sandy clay loam to 28 inches. The underlying soil is
very pale brown sandy loam to 84 inches. Mottles increase significantly below 48 inches
indicating that there is fluctuating water table during wet years. This soil supports
Gamble oak. snowberry. grasses. and forbs.

The typifying soil pedon for the H family soil in map unit 8 is soil pedon 20. The surface
is brown loam to 6 inches. The cambic horizon is light yellowish brown clay loam to 13
inches. The calcic horizon is very pale brown to light yellowish brown sandy loam and
loamy sand to 34 inches. The underlying soil is a light yellowish brown loam to 72 inches
and loamy sand to 96 inches. This soil supports Pinyon pine. Utah Juniper, Gamble oak,
and snowberry.

The typifying soil pedon for K family soil in map unit 8 is soil pedon 21. The surface is a
light yellowish brown sandy clay loam to 8 inches. The calcic horizon is a pale brown
sandy clay loam to 18 inches. The underlying soil is a pale brown strongly alkaline sandy
loam to 96 inches. This soil was described in an opening of Wyoming big sagebrush
within a larger area of Gamble oak.

9 D - W families complex, 5 to 30 percent slopes
General Description

These clayey soils are very deep and dominated by clayey textures. They have a dark
surface (mollic epipedon). The D family soil has an increase in lime at 6 to 12 inches
below the surface. while the W family soil has similar levels of lime throughout the soil
profile. Soils in this map unit appear to have developed from the large alluvial fan that
covers most of Sink Valley. The map unit is delineated along Robinson Creek and in an
area south of the creek that could be the remnants of a historic channel. Vegetation is
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dominantly big sagebrush. rabbitbrush. and grasses with pinyon pine and Utah juniper
encroaching from adjacent areas.

Taxonomic Soil Classifications

Percent Typifving
of Map Soil Series Soil
Unit Family Taxonomic Family Pedon
53 D fine, mixed. superactive, mesic Aridic Calciustoll 41%
30 W fine-loamy. mixed, superactive, mesic Aridic Haplustoll 42%
10 A fine. mixed. superactive, mesic Aridic Calciustept
5 Creek bottom
* Lab analysis of typifving soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for the D family soil in map unit 9 is soil pedon 41. The surface
is brown sandy clay loam to 6 inches. dark brown (moist). The lower surface is brown
clay to 12 inches. dark brown (moist). The subsurface (cambic) is pale brown silty clay to
36 inches. brown (moist). The subsoil (calcic) is very pale brown silty clay loam and
sandy loam to 80 inches, yellowish brown (moist).

The typifying soil pedon for W family soil in map unit 9 is soil pedon 42. The surface is
brown loam 9 inches thick. very dark grayish brown (moist). The subsurface (cambic) is
pale brown silty clay to 24 inches, brown (moist). The upper subsoil (lower cambic) is
pale brown sandy clay loam to 36 inches. brown (moist). The lower subsoil is light
yellowish brown loam to 48 inches. yellowish brown (moist).

10 U family 8 to 25 percent slopes

General Description

These clayev soils are shallow to Tropic shale and formed along the Sink Valley
escarpment. Vegetation is pinyon pine. Utah juniper. black sage. and Indian ricegrass.

Taxonomic Soil Classifications

Percent Typifying
of Map Soil Series Soil
Unit Family Taxonomic Family Pedon
83 U Clayev. mixed. superactive. nonacid. mesic. shatlow Aridic Ustorthent 50%*
10 T loamy. mixed. superactive, nonacid. mesic Aridic Lithic
Ustorthent
5 B fine. mixed. superactive. mesic Aridic Haplustepts
* Lab analvsis of typifving soil pedon for map unit.

Typifving Soil Pedon Description

The typifying soil pedon for the U family soil in map unit 10 is soil pedon 30. The
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surface is light brownish gray clay to 4 inches. dark grayish brown (moist). The
subsurface is light brownish gray clay to 19 inches, dark grayish brown and olive brown
(moist). Tropic shale is at 19 inches.

11 A family, 8 to 25 percent slopes

General Description

These soils are very deep and are on the footslope and backslope of the Sink Valley fault
escarpment. Vegetation is grasses. rabbitbrush, and big sagebrush.

Taxonomic Soil Classifications

Percent Soil Series Typifying
of Map Family Taxonomic Family Soil Pedon
Unit

85 A fine. mixed. superactive, mesic Aridic Calciustept 28*

10 B fine. mixed, superactive, mesic Aridic Haplustepts

3 U Clayey. mixed, superactive. nonacid, mesic, shallow Aridic

Ustorthent
* Lab analysis of typifving soil pedon for map unit.

Typifying Soil Pedon Description

The typifying soil pedon for the A family soil in map unit 11 is soil pedon 28. The
surface is grayish brown clay to 8 inches. dark grayish brown (moist). The subsurface
(cambic) is gray clay with moderate blocky structure to 24 inches. grayish brown (moist).
The upper subsoil (calcic, Bwk) is gray clay with common fine soft calcium carbonate
masses to 48 inches. gravish brown (moist). The lower subsoil (calcic. Bk) is light
gravish brown clay with common fine and medium soft calcium carbonate masses to 102
inches. grayish brown (moist).

222400 Present and Potential Productivity of Existing Soils

Soils in the Coal Hollow project area support big sagebrush. grasses (native and
introduced species). pinyon pine. Utah juniper, and Gambel oak. Detailed descriptions of
the present and potential productivity of the soils are detailed in Chapter 3. Section
321.300.

223, Soil Characterization

This soil survey was made in accordance with the guidelines for an order 2 soil survey as
detailed in the Soil Survey manual (USDA 1993). Soils were classified using the Keys to
Soil Taxonomy. Ninth Edition (USDA 2003). Respresentative soil samples were
submitted for laboratory analysis of the parameters outlined by the Utah Division of Oil
Gas and Mining’s Guidelines for Management of Topsoil and Overburden (2003).
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224. Substitute Topsoil

Based on the 2006-2007 order 2 soil survey. sufficient quantities of suitable topsoil are
available for reclamation within the project area. The Coal Hollow Project does not
plan to use substitute material for topsoil at the time of reclamation. However, if in
the future the Coal Hollow mine plan proposes to use selected overburden materials
as a supplement or substitute for topsoil. an application will be provided to the
DOGM that includes results of analyses. trials, and tests as described under R645-
301-232.100 through R645-301-232.600. R645-301-234. R645-301-242. and
R645-301-243. DOGM may also require the results of field-site trials or
greenhouse tests as required under R645-301-233.

230. Operation Plan

231. General Requirements

231.100. Methods for Removing and Storing Subsoil and Topsoil

The methods for removing and storing topsoil. subsoil. and other materials will be to
first remove the woody plants from the area and place them in piles for later
placement in pit backfills. Next, dozers or scrapers will remove the topsoil layer to a
depth determined by the soil survey. The topsoil will be stockpiled and protected from
wind and water erosion by seeding it with an interim seed mix. Side slopes of
stockpiles will be sloped to 3h:1v: The suitable subsoil will then be removed and
stockpiled separately from the topsoil. The depth of topsoil and subsoil salvage will
be determined by the aforementioned soil survey and in the field during mining by the
Coal Hollow environmental technician in consultation with a certified professional
soil scientist. Drawing 2-2 shows planned topsoil stockpiles and topsoil removal
plans.

231.200. Suitable Substitute Topsoil

The use of substitute topsoil is not planned based on the 2007 soil survey information.
Demonstration studies of the suitability of topsoil substitutes or supplements will be
submitted to the DOGM if the use of topsoil substitutes become necessary for future
reclamation and revegetation.

231.300. Soil Testing for Reclamation

The final seedbed of the reclaimed areas will be prepared by first replacing the
subsoil and topsoil in the same order it existed prior to removal by the mining
activities. Next. a basic soil sampling regime will be implemented prior to seeding that
should identify fertility problems and will provide a basis for determining necessary
soil fertilizers and amendments. The parameters analyzed will be:

Electrical conductivity (EC)
Sodium adsorption ratio SAR)
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pH

Texture

Organic matter
Available phosphorus (P)
Potassium (K)

Nitrate (NO3-N)

One composite sample will be collected from approximately every 1 to 4 acres based
on soil types and variability.

Pre-testing of the soils has been conducted as part of the soils survey. Results from
the pre-testing of topsoil and subsoil can be viewed in Table C-1 of Appendix 2-1.

231.400. Topsoil Handling

A brief narrative that describes the construction. modification, use, and maintenance
of topsoil handling and storage areas is given below.

The topsoil will be removed from the mine area and either live hauled to reclamation
or stored separately. All soil piles will be seeded with an appropriate interim seed mix
to prevent loss and deterioration by wind and water erosion. Soil stockpiles will have
side slopes graded to a maximum 3h:1v. Piles will be bermed or otherwise treated to
prevent the transport of sediments from the pile. Details about soil horizons and
zones planned for use as subsoil are detailed in Appendix 2-1. A detailed map
showing stockpile designs/locations and soil removal are shown on Drawing 2-2.

232. Topsoil and Subsoil Removal

232.100. Separate Lavers

All soil materials will be removed in separate layers from the area to be
disturbed, and segregated.

Based on soil map units. average depths have been estimated and will be
used as a guide and monitored in the field. Refer to Table 4-2 in Appendix

2-1.

232.200. Topsoil of Insufficient Quantitv or Quality

Where the topsoil is of insufficient quantity or poor quality for sustaining
vegetation. other materials approved by the DOGM in accordance with R6453-301-
233100 will be removed as a separate layer from the area to be disturbed. and
segreguated.

Based on the Year 1 Topsoil Survey. there should be sufficient quantities of topsoil
to place an average of nine inches of topsoil across all reclaimed areas.

N
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232.300. Shallow Topsoil Handling

If topsoil is less than six inches thick. the operator may remove the topsoil
and the unconsolidated materials immediately below the topsoil and treat the
mixture as topsoil.

Sufficient quantities of topsoil are estimated to be available for replacement of an
average nine inches of topsoil across reclamation. with a minimum of six inches.

Therefore. mixing of topsoil with subsoil is not anticipated to be necessary

232.400 -232.420. Topsoil Removal Exceptions

UDOGM will not require the removal of topsoil for minor disturbances which occur at
the site of small structures, such as power poles. signs. or fence lines. Removal of
topsoil will not be required when the disturbances will not destroy the existing
vegetation and will not cause erosion.

232.500. Subsoil Segregation

The Coal Hollow Project plans to remove soils by their horizons as dictated by the
soil survey scheduled for 2006. DOGM may require that the B horizon, C horizon, or
other underlying strata, or portions thereof, be removed and segregated. stockpiled,
and redistributed as subsoil in accordance with the requirements of R645-301-234 and
R645-301-242 if it finds that such subsoil lavers are necessary to comply with the
revegetation requirements of R645-301-353 through R645-301-357.

Refer to Table 4-2 in Appendix 2-1. which contains estimated subsoil salvage depths.
In addition. substitute subsoil has been identified in the layers between the identified
topsoil layer and the Tropic Shale. Sufficient quantities of this material are available
to live haul most of the subsoil with the exception of one stockpile that will be
constructed from the initial mining area. All substitute subsoil materials will be
sampled and tested for pH. conductivity, SAR. percent lime. and texture. prior to
salvage and stockpiling.

232.600. Timing

All material to be removed under R643-301-232 will be removed after the vegetative
cover that would interfere with its salvage is cleared from the area to be disturbed. but
before any drilling. blasting. mining. or other surface disturbance takes place.
Drawing 2-2 shows the anticipated topsoil removal sequence and stockpiling.

232.700. Topsoil & Subsoil Removal Under Adverse Conditions

An exception to the requirements of R645-301-232 to remove topsoil or subsoils in a
separate layer from an area to be disturbed by surface operations may be granted by
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UDOGM where the operator can demonstrate:

232.710. Unsafe Conditions

The removal of soils in a separate layer from the area by the use of conventional
machines would be unsafe or impractical because of the slope or other conditions of
the terrain or because of the rockiness or limited depth of the soils.

These conditions are not anticipated in the Coal Hollow project area.

232.720. Lack of On-Site Material Available

[f the requirements of R643-301-233 have been or will be fulfilled with regard to
the use of substitute soil materials unless no available substitute material can be
made suitable for achieving the revegetation standards of R643-301-356. then the
operator will. as a condition of the permit, be required to import soil material of the
qualiny and quantity necessary to achieve such revegetation standards.

Alton Coal Development (ACD) will salvage suitable overburden for use as substitute
subsoil material from the zone below the topsoil layer (9 inches thick average) to a
maximum depth of 30 feet. excluding any Tropic shale materials. ACD will do additional
core hole sampling ahead of the mining operation to identify the zones in which suitable
materials occur for maximum salvage potential of substitute subsoil. Representative
overburden samples from the core holes will be analyzed for pH. conductivity. SAR.
percent lime. and texture.

233.100 - 400 Topsoil Substitutes and Supplements.

Based on the Year 1 Soil Surveyv contained in Appendix 2-1. topsoil substitutes and
supplements are not anticipated to be necessary. This survey estimates that nine
inches of topsoil can be replaced across reclamation.

234. Topsoil Storage

234.100. Stockpiles

Materials removed under R643-301-232.100. R645-301-232.200. and R645-301-
232.300 will be segregated and stockpiled when it is impractical to redistribute such
materials promptly on regraded areas. Drawing 2-2 shows the planned stockpile
areas. anticipated storage time. quantities and size.

234.200. Requirements of Stockpiles

Stockpiled materials will be subject to the following conditions.
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234.210. (a) They will be selectively placed on a stable site within the permit area.
Areas are shown on Drawing 2-2.

234.220. (b) They will be protected from contaminants and unnecessary compaction
that would interfere with revegetation.

234.230. (¢) They will be protected from wind and water erosion through prompt
establishment and maintenance of an effective. quick growing vegetative
cover or through other measures approved by the UDOGM. The side
slopes will be graded to a maximum 3h:1v. Drawing 2-2 shows the
planned stockpile areas. anticipated storage time. quantities and size.

8]
(OS]

4.240. (d) They will not be moved until required for redistribution unless
approved by the UDOGM. Anticipated storage time for each
stockpile is shown on Drawing 2-2.

234.300. Long-Term Disturbance & Stockpiling

When long-term disturbed areas will result from facilities and preparation plants and
when stockpiling of materials removed under 8645-301-232.100 would be detrimental to
the quality or quantity of those materials. DOGM may approve the temporary distribution
of the soil materials removed to an approved site within the permit area to enhance the
current use of that site until later when needed for reclamation, provided that the
following conditions occur.

234.310. Such action will not permanently diminish the capability of the topsoil of the
host site.

234.320. The material will be retained in a condition more suitable for redistribution
than if stockpiled.

240. Reclamation Plan (General Requirements)

A detailed Order 2 soil survey has been completed in 2006 and 2007 for Year 1
disturbance. This information provides detail for onsite soil suitability. salvage
depths. and volumes available for reclamation of the mine site. Dozers or Scrapers
will replace the subsoil and topsoil. The topsoil is estimated to average nine inches
and the subsoil will be approximately 31 inches in thickness. The total profile of
topsoil and subsoil is estimated to average 40 inches. The total soil profile depth will
be increased to 48 inches in areas where Tropic shale overburden is within 48 inches
of the soil surface.

242, Soil Redistribution

242.100. Topsoil materials removed under R645-301-232.100. R645-301-232.200.
and R6435-301-232.300 and stored under R645-301-234 will be redistributed in a
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manner that meets the following conditions.

242.110. (a) The material achieves an approximately uniform, stable thickness
consistent with the approved postmining land use, contours, and surface-
water drainage systems. All slopes will be appropriately graded and
smoothed prior to placement of topsoil and subsoil layers. Soil layer
thicknesses will be regularly checked using a high precision GPS system
and spot checking by the ACD environmental technician.

242.120. (b) Material handling prevents excess compaction of the materials. Material
handling will be minimized by direct hauling and placing materials when
operationally practical rather than stockpiling. Materials will be spread by
a dozer or scrapers and spread only as much as necessary to obtain the
required uniform thickness. Traffic from rubber tired equipment across
topsoil and subsoil will be minimized.

If heavy equipment operation results in soil compaction at the surface of the
reclaimed areas, they will then be ripped. disked. and harrowed to loosen the
seedbed prior to seeding. In other areas where less compaction has occurred.
the areas will be disked and harrowed. The disking and harrowing of all areas
will be done parallel with the contour wherever possible to decrease the
potential for water erosion downslope. In other areas where compaction is not
a problem. dozer tracking can be used to roughen the surface, and to trap seed.
fertilizer. mulch. and other amendments as well as decrease erosion by wind
and water. In such cases seeding will be done immediately after this
treatment. whereas soil amendments, where required. would be applied over
the surface during seedbed preparations. Seeding will mainly occur in the
spring and fall. Further details about seeding can be reviewed in Chapter 3.

242.130. (¢) Handling procedures will be implemented to protect the materials from
wind and water erosion before and after seeding and planting.
Reclamation will be graded to the planned slope angles, not to exceed
3h:lv. Soil layers will sloped as the material is relocated to the reclaim
areas. Once soil is placed. seeding will occur at the earliest appropriate
season suitable to planting conditions. Grass matting. mulching and/or
cross ditches will be implemented as necessary to control erosion.

242.200. Treatments of Material to be Redistributed

Before redistribution of the materials removed under R645-301-232, the regraded
land will be treated if necessary to reduce potential slippage of the redistributed
material and to promote root penetration. If no harm will be caused to the redistributed
material and reestablished vegetation. such treatment may be conducted after the
material is replaced.
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Potential for slippage is anticipated to be minimal based on the planned slope angles
for reclamation.

242.300. Soil Redistribution on Impoundments & Roads

DOGM may not require the redistribution of topsoil or topsoil substitutes on the
approved postmining embankments of permanent impoundments or roads if it
determines the following.

242.310. (a) Placement of topsoil or topsoil substitutes on such embankments is
inconsistent with the requirement to use the best technology currently

available to prevent sedimentation.

242.320. (b) Such embankments will be otherwise stabilized.

243, Soil Nutrients & Amendments

Nutrients and soil amendments will be applied to the redistributed material when
necessary to establish the vegetative cover. The final seedbed of the reclaimed areas
will be prepared by first replacing the subsoil and topsoil. Next. a basic soil sampling
regime will be implemented prior to seeding that should identify fertility problems and
will provide a basis for determining necessary soil amendments. The parameters analyzed
will be:

Electrical conductivity (EC)
Sodium adsorption ratio (SAR)
pH

Texture

Organic matter

Available phosphorus (P)
Soluble Potassium (K)
Nitrate-Nitrogen

One composite sample will be collected from approximately every 1 to 4 acres based
on soil types and variability. Each composite will be comprised of at least 4 su-
samples.

Pre-testing of the soils has been conducted as part of the soils survey. Results from
the pre-testing of topsoil and subsoil can be viewed in Table C-1 of Appendix 2-1
(native topsoil and subsoil) and Table C-2 (samples from core hole/overburden pits)
of Appendix 2-1.
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244, Soil Stabilization

244.100. Erosion Protection from Wind & Water

All exposed surface areas will be protected and stabilized to effectively control
erosion and air pollution attendant to erosion. Reclamation will be regraded to the
planned slope angles. not to exceed 3h:1v. Soil layers will sloped as the material is
relocated to the reclaim areas. Once soil is placed. seeding will occur at the earliest
appropriate season suitable to planting conditions. Grass matting. mulching and/or
cross ditches will be implemented as necessary to control erosion.

244.200. Mulch

Suitable mulch and other soil stabilizing practices will be used on all areas that
have been regraded and covered by topsoil or topsoil substitutes. DOGM may
waive this requirement if seasonal. soil, or slope factors result in a condition where
mulch and other soil stabilizing practices are not necessary to control erosion and to
promptly establish an effective vegetative cover.

Mulch will be placed on the seedbed surface once soil amendments have been
incorporated and seeding has been accomplished in areas that will be reclaimed to
native plant communities (areas used for pasture lands will not be mulched). The mulch
should control erosion by wind and water, decrease evaporation and seed predation. and
increase survivability of the seeded species. Like the seeding methods. mulch will be
applied with a variety of techniques and materials depending on the reclaimed area.

244.300. Rills & Gullies

Rills and gullies that form in areas that have been regraded and topsoiled that cause the
following conditions will have the topsoil replaced followed by reseeding or
replanting if the following occurs.

244.310. (a) If they disrupt the approved postmining land use or the
reestablishment of the vegetative cover.

244.320. (b) If they cause or contribute to a violation of water quality standards for
receiving streams will be filled. regraded. or otherwise stabilized.

250. PERFORMANCE STANDARDS

251.Topsoil & Subsoil Removed

All topsoil. subsoil and topsoil substitutes or supplements will be removed.
maintained and redistributed according to the plan given under R645-301-230
and R645-301-240.
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232.Topsoil & Subsoil Stockpiled

All stockpiled topsoil. subsoil and topsoil substitutes or supplements will be located.
maintained and redistributed according to plans given under R645-301-230 and R645-
301-240.

(S
o
1

5/25/07

Chapter 2 -




APPENDIX 2-1

Order 2 Soil Survey
Of
Coal Hollow Mine, Year | Disturbance

By: Long Resource Consultants, Inc.




Lt

¢ Sl
- r'_. | “ﬁ | ) |

r,\_

.




» Order 2 Soil Survey

of

Coal Hollow Mine
Year 1 Disturbance Area

Located near Alton, Utah

Prepared for

. Alton Coal Development, LLC

By
Long Resource Consultants, Inc.

Morgan, Utah

May 30, 2007







~ Coal Hollow Project Soil Survey

Table of Contents

Section Page
1 Introduction
Purpose of Soil Survey 1-1
Project Area 1-1
Climate 1-1
How the Soil Survey was made 1-4
Field Evaluation of Soils 1-4
Analysis of Soil Samples 1-5
Geology and Setting 1-5
Prime Farmland 1-8
2 Map Unit Descriptions
Soil Survey Legend 2-1
1: A-J families complex, 3-8% slopes 2-3
2: M-B-D families complex, 3-8% slopes 2-5
3: E-J families complex, 3-8% slopes 2-7
4: C-H-J families complex, 3-8% slopes 2-9
. 5: B-M-T families complex, 8-25% slopes 2-11
6: F-G-C families complex, 1-5% slopes 2-13
7: O-R families complex, 1-5% slopes 2-15
8: L-H-K families complex, 3 -8% slopes 2-17
9: D-W families complex, 5-30% slopes 2-19
10: U family complex, 8-25% slopes 2-21
11: A family, 8-25% slopes 2-22
3 Typifying Soil Profile Descriptions 3-1
A Family Soil 3-1
B Family Soil 3-2
C Family Soil 3-2
D Family Soil 3-4
E Family Soil 3-5
F Family Soil 3-6
G Family Soil 3-7
H Family Soil 3-8
| Family Soil 3-9
J Family Sail 3-9
K Family Sail 3-10
L Family Soil 3-11
M Family Soil 3-13

N Family Soil 3-14
O Family Soil 3-14




Section

Appendix
A

m m O O W

Page

P Family Soil 3-15
Q Family Soil 3-15
R Family Soil 3-15
S Family Soil 3-16
T Family Soil 3-16
U Family Soil 3-17
V Family Soll 3-18
W Family Soil 3-18
Topsoil and Subsoil Salvage
Soil Limiting Features 4-1
Topsoil and Subsoil Salvage Depths 4-1
Topsoil and Subsoil Salvage Quantities 4-4

Reclamation Soil Profile

Native Soil Profile Features 5-1
Overburden Quality 5-1
Reclamation Soil Profile Depth 5-2
Stockpile and Placement of Topsoil and Subsaoil 5-2
Substitute Subsoil 5-3

Prime Farmland Assessment by Natural Resource Conservation
Service

Field Description Sheets for Soil Profiles
Laboratory Analysis Data
Soil pedon Limiting Features and Salvage Depths

Soil Profile Photographs

Micormonolith Box Photographs




. List of Figures
Figure Page

1-1 General location of Coal Hollow Soil Survey area. 1-2
1-2 Location of Coal Hollow Soil Survey area south of Alton, Ut. 1-3
1-3 Slope ranges for Coal Hollow Soil Survey area. Insert
1-4 Alton quadrangle geological map. 1-7

List of Drawings

2-1 Coal Hollow Soil Survey map for year 1. Insert
2-2 Coal Hollow Topsoil and Subsoil Salvage Map, year 1. Insert
List of Tables
Table Page
1-1 Summary of weather data for Alton, Utah. 1-4
1-2 Soil analysis parameters for topsoil and overburden. 1-5
2-1 Soil map unit composition for Coal Hollow project year 1.  2-1
4-1 Soil suitability criteria (Utah DOGM, 2005). 4-1
4-2 Topsoil and subsoil salvage depths by map unit. 4-2
‘ 4-3 Estimated quantities that will be salvaged from disturbances. 4-4
5-1 Average depths to native limiting soil features by map unit. 5-1

Taxonomic classification of soil pedons. B-2
Taxonomic classification of soil pedons sorted by soil type. B-3
Taxonomic classification of soil pedons sorted by map unit. B-4
Soil pedon limiting features and salvage depths by map unit. C-1
Summary of laboratory analysis of overburden samples for Coal
Hollow core holes, year 1. C-37

OOPEPE
N =a0WN =




Section One Introduction

Purpose of Soil Survey

The purpose of this report is to summarize the results of an order 2 soils
inventory conducted for Alton Coal Development, LLC (ACD) in an area
proposed for development of a surface coal mine, Coal Hollow Project, in Kane
County, approximately 2.5 miles south southeast of Alton, Utah. The survey area
is on private lands owned or leased by ACD. This phase of the soil survey was
confined to areas proposed to be disturbed during year one of the ACD mine
plan. This soil survey was prepared so that ACD could: 1) identify suitable
sources of subsoil and topsoil; 2) determine topsoil and subsoil salvage depths
and quantities; and, 3) develop a post mining reclamation plan using salvaged
soil materials. This soil survey covers 230 acres.

Project Area

The Coal Hollow Project soil survey area is located in the Sink Valley portion of
the Alton Amphitheater, figures 1-1 and 1-2. It is bounded on the northeast and
east by the Paunsaugunt Plateau and by the Markagunt Plateau on the
northwest. Black Mountain separates Sink Valley from Long Valley on the west. It
is bounded on the south by the Skutumpah Terrace The project area includes
portions of the southwest quarter of section 19, southeast quarter of section 20,
west quarter of section 29, and east quarter of section 30 in Township 39 south,
Range 5 west, Salt Lake Base meridian. Elevation ranges from approximately
6,840 to 7,100 feet.

The ADC soil survey area is drained by Lower Robinson Creek and Sink Valley
Wash which flow into Kanab Creek (iGage, 1999).

Native vegetation in the ADC soil survey area consists of Utah juniper, pinyon
pine, big sagebrush, and wet meadows. Portions of the project area were
previously cleared of Utah juniper, pinyon pine, and sagebrush and planted to
non-irrigated grass pasture.

Climate

An official U.S. Weather Bureau station is located in Alton, Utah. The period of
available records for this station is January 1, 1928 through October 31, 2006
(Western Regional Climate Center, April 2007). Average annual precipitation is
16.43 inches and is evenly distributed throughout the year. The average annual
air temperature is 45.7 °F. The precipitation pattern is ustic and soil temperature
regime is mesic (C. Meir, 2006) bordering on frigid. Table 1-1 contains a
summary of weather data for Alton, Utah. Summers are warm with cool nights.
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Figure 1-1. General location of Coal Hollow Soil Survey area. Location and
shape are approximate. Base map is index map of Paunsaugunt
Plateau region (Utah Geological Survey, 2001).
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Figure 1-2. Location of Coal Hollow Soil Survey area south of Alton, Utah.
Location is approximate. Base map is Alton, Utah quadrangle (iGage,
1999).
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Table 1-1. Summary of weather data for Alton, Utah.

Ave Max Ave Min Ave Total Ave. Total Ave Total
Temp (F) Temp (F) Precip (in)  Snowfall (in) Snow Depth
(in)

January 39.6 15.1 1.79 211 6
February 422 17.5 1.79 19.2 8
March 47.8 21.8 1.57 14.5 5
April 57.7 28.0 1.05 4.4 1
May 67.3 34.8 0.84 0.6 0
June 76.8 42.0 0.56 0.1 0
July 82.7 49.8 1.42 0.0 0
August 80.4 48.9 1.74 0.0 0
September 73.9 41.8 1.49 0.0 0
October 63.0 33.0 1.43 1.3 0
November 49.9 23.0 1.23 6.6 1
December 41.8 16.8 1.52 15.4 2
Annual 60.3 31.0 16.43 83.3 2
Source: Western Regional Climate Center, April 2007.

How the Soil Survey was Made

This soil survey was made in accordance with the guidelines for an order i soil
survey as detailed in the Soil Survey manual (USDA 1993). Soils were classified
using the Keys to Soil Taxonomy, Ninth Edition (USDA 2003). The dominant soil
sub-groups identified in the Coal Hollow soil survey area are Aridic Calciustepts,
Avridic Calciustolls, Calcidic Haplustalfs, Aeric Epiaquepts, and Aridic Ustorthents.
Tables of the taxonomic classification of the soil profiles are contained in
appendix B.

Field Evaluation of Soils

Soil pedon descriptions were completed for representative backhoe pits dug in
September and November 2006 and in March and April 2007. Pits in very deep
soils were dug to a minimum 60 inches unless bedrock or wet soil conditions
were limiting. But most soil pits were dug and described to 84 inches or deeper.
Two soil pits in soils less than 20 inches were hand dug. Soil pedon log sheets
were completed for each soil pit using the methods detailed in the Field Book for
Describing and Sampling Soils, version 2 (Schoeneberger et. al., 2002). Soil pits
1 through 42 were described by Bruce Chesler, soil scientist (B. Chesler, 2007).
Soil pits 43 through 50 were described by Robert Long, Certified Professional
Soil Scientist.

14
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boundaries based on slope gradient, geomorphic features, and vegetation. The
aerial photography was taken in July 2006 by Olympus Aerial Surveys, Inc., Salt
Lake City, Utah. A mirror stereoscope was used to view paired photo images.

| ‘ Aerial photographs (1:15,000 and 1:7,200) were used to delineate soil map unit

Samples of soil horizons were collected in gallon size plastic bags and in micro-
monolith boxes. The box samples were used for further determination of soil
profile characteristics.

| Analysis of Soil Samples

Soil samples (145) from 27 representative soil profiles that were collected during
September 12-19, 2006 were shipped on September 25 and October 2, 2006 to
Inter-mountain Laboratories in Sheridan, Wyoming for chemical and physical
analysis. Each of the soil samples were analyzed for the parameters outlined by
the Utah Division of Oil Gas and Mining’s (DOGM) Guidelines for Management of
Topsoil and Overburden (DOGM, 2005), Table 1-2.

Soil samples (32) collected during November 2006 and March 2007 from 8
representative soil profiles were shipped to Energy Labs in Casper, Wyoming for

analysis of the topsoil suitability parameters listed in table 1-2 on March 29,
2007.

| ‘ Five soil samples collected from two shallow soil pits were shipped to Energy
| Labs in Casper, Wyoming for analysis of the topsoil suitability parameters listed
in table 1-2 on April 11, 2007.

Table 1-2. Soil analysis parameters for topsoil and overburden (Utah DOGM,

2005).

| Topsoil Suitability Parameters
Paste pH Available Phosphorus
Saturation percent Particle Size Analysis (% very fine

sand, sand, silt, and clay)
Electrical Conductivity (ECe) Organic Matter Percent
Soluble Na, K, Mg, and Ca CaCo3 Percent
Sodium Adsorption Ratio Extractable Potassium
Additional Analyses for Topsoil and Overburden

Soluble Selenium Soluble Boron
Alkalinity

Laboratory data reports of the soil sample analyses are in Appendix B.

Geology and Setting

‘ The Coal Hollow soil survey area is located in Sink Valley in the western part of

the Alton Amphitheater southwest of the Paunsaugunt Plateau. Quaternary
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alluvium (Qa), Tropic shale (Kt), Dakota sandstone (Kd), and the Tibbet Canyon
sandstone (Kst) member of the Straight Cliffs Formation are the primary sources
of parent material in the soil survey area. Figure 1-3 illustrates geologic
formations and features in the soil survey area (Utah Geological Survey, 2001).
The Sink Valley fault runs north south through the Coal Hollow Soil Survey area
(Utah Geological Survey, 2001).

Quaternary alluvium (Qa) consists of unconsolidated clay, silt, sand, and gravel
deposits located in fan alluvium and terrace deposits of Holocene age (Utah
Geological Survey, 2001). The primary sources of the Quaternary alluvium is the
Tropic shale (Kt), Smoky Hollow sandstone member of the Straight Cliffs
formation, John Henry sandstone member of the Straight Cliffs formation, and

the Drip Tank sandstone member of the Straight Cliffs formation (Utah
Geological Survey, 2001). Soils developed from Quaternary alluvium are situated
on a large alluvial fan that flowed out of the Robinson Creek drainage and
unnamed smaller drainages and across the Sink Valley fault.

Tropic shale (Kt) is a member of the Upper Cretataceous formation and is also
referred to as Moncos shale (Hintze, 1977). It is a medium-brownish-gray to
medium dark-gray, very thin-bedded, silty shale. Soils developed from Tropic
shale are primarily east of the Sink Valley fault (Utah Geological Survey, 2001).
Seeps on top of the Tropic shale have resulted in the development of aquic soils.
Shallow soils have developed in Tropic shale along the Sink Valley fault
escarpment.

Dakota sandstone (Kd) consists of interbeded yellowish-gray and brown
sandstone, gray mudstone, black carbonaceous mudstone and coal, and some
bentonite (Utah Geological Survey, 2001). Shallow and moderately deep soils
have developed in Dakota sandstone at the east ends of the soil survey area
where it is intermingled with Tropic shale.

Tibbet Canyon sandstone (Kst) consists of orangish-gray-weathering sandstone
that intermingles with the underlying Tropic shale (Utah Geological Survey,
2001). Shallow and moderately deep soils have developed in Tibbet Canyon
sandstone at the north end of the soil survey area.

1-6
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Prime Farmland

The Natural Resource Conservation Service conducted a prime farmiand
assessment in October 2006 and determined that “No Prime Farmland or Soils of
Statewide Importance were found within the study area (Coal Hollow Mine area),
per criteria outlined in the National Survey Handbook Part 622 and Exhibit
UT603-1, respectively (C. Meier, 2006).” The assessment stated that the soils

“« could classify as Soils of Statewide Importance, if irrigated.”

“An available and reliable source of moisture to sustain crops common to the
area is the primary limiting factor that excludes the observed soils from
classifying as Prime Farmland or SSI (C. Meier, 2006)."

“In addition to a lack of a reliable source of water, soils did not classify as Prime
Farmland due to high pH, high electrical conductivity, excessive erosion potential
on steep slopes and slow permeability (C. Meier, 2006).”



Section Two Map Unit Descriptions

Soil Survey Legend

Sols in the Coal Hollow project soil survey area have been grouped into eleven
soil map units based on taxonomic classification, depth to parent material, and
slope. The composition of these map units is described in table 2-1. Detailed
descriptions of each soil map unit are included in this section. The Coal Hollow
soil survey map is Drawing 2-1.

Table 2-1. Soil map unit composition for the Coal Hollow project year 1 area.

Map Soil Modal
Unit Percent  Type' Taxonomic Classification Pedon’®
1 A - J families complex, 3 to 8 percent slopes
65 A fine, mixed, superactive, mesic Aridic Calciustept 1
15 J fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 32
10 D fine, mixed, superactive, mesic Aridic Calciustol 33
5 S fine, mixed, superactive, mesic Aridic Haplustalf 48
5 M fine, mixed, superactive, mesic Aridic Haplustepts
2 M - B - D families complex, 3 to 8 percent slopes
60 M fine, mixed, superactive, mesic Aridic Calciustepts 3
25 B fine, mixed, superactive, mesic Aridic Haplustepts 4
16 D fine, mixed, superactive, mesic Aridic Calciustoll 2
3 E - J families complex, 3 to 8 percent slopes
60 E fine-loamy, mixed, superactive, mesic Aridic Calciustept 6
30 J fine-loamy, mixed, superactive, mesic Caicidic Argiustoll 31
5 A fine, mixed, superactive, mesic Aridic Calciustept
5 B fine, mixed, superactive, mesic Aridic Haplustepts
4 C - H - J families complex, 3 to 8 percent slopes
50 Cc fine-loamy, mixed, superactive, mesic Aridic Calciustoll 17
coarse-lo mixe ractive, mesic Aridi
25 H Cc;e‘ldsuestoﬁmy, d, superactive, mes dic 39
15 J fine-loamy, mixed, superactive, mesic Calcidic Argiustoll 19
5 D fine, mixed, superactive, mesic Aridic Calciustoll
5 A fine, mixed, superactive, mesic Aridic Calciustept
5 B - M - T families complex, 8 to 25 percent slopes
40 B fine, mixed, superactive, mesic Aridic Haplustepts 24
30 M fine, mixed, superactive, mesic Aridic Calciustept 25
20 T lqar_ny, mixed, superactive, calcareous, mesic Aridic 49
Lithic Ustorthent
10 U Clg){ey, mixed, superactive, calcareous, mesic, shallow
Avridic Ustorthent

2-1
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Map Soil Modal
. Unit Percent  Type' Taxonomic Classification® Pedon®
6 F - G - C families complex, 1 to 5 percent slopes
coarse-loamy, mixed, superactive, mesic Aridic
45 F Calciustoll Y P 9A
coarse-loamy, mixed, superactive, frigid Typic
20 G Caciaquoll P s 9B
20 Cc fine-loamy, mixed, superactive, mesic Aridic Calciustoll 16
15 | fine-loamy, mixed, superactive, frigid Aquic Calciustept 14
7 O - R families complex, 1 to 5 percent slopes
55 0] fine, mixed, superactive frigid Aeric Epiaquept 38
20 R fine-loamy, mixed, superactive, frigid Typic Argiaquoll - 18A
10 Q fine, mixed, superactive, frigid Typic Argiaquoli 43
10 P fine-loamy, mixed, superactive frigid Aeric Calciaquoll 40
3 L fine-loamy, mixed, superactive, mesic Calcidic
Haplustalf
2 Cc fine-loamy, mixed, superactive, mesic Aridic Calciustoll
8 L - H - K families complex, 3 to 8 percent slopes
fine-loamy, mixed, superactive, mesic Calcidic
40 L Haplustal¥ P 22
30 H coar_se-loamy, mixed, superactive, mesic Aridic 20
Calciustoll
20 K coarse-loamy, mixed, superactive, mesic Aridic Calciustept 21
. 10 C fine-loamy, mixed, superactive, mesic Aridic Calciustoll
9 D - W families complex, 5 to 30 percent slopes
55 D fine, mixed, superactive, mesic Aridic Calciustoll 41
30 W fine-loamy, mixed, superactive, mesic Aridic Haplustoll 42
10 A fine, mixed, superactive, mesic Aridic Calciustept
5 Creek bottom
10 U family, 8 to 25 percent slopes
85 U Clgyey, mixed, superactive, calcareous, mesic, shallow 50
Aridic Ustorthent
10 T Io_amy. mixed, superactive, calcareous, mesic Aridic
Lithic Ustorthent
5 B fine, mixed, superactive, mesic Aridic Haplustepts
11 A family, 8 to 25 percent slopes
85 A fine, mixed, superactive, mesic Aridic Calciustept 28
10 B fine, mixed, superactive, mesic Aridic Haplustepts
5 U Clgyey, mixed, superactive, calcareous, mesic, shallow
Aridic Ustorthent
1 Soil families were given letter designations, because it was not possible to correlate the soils to established soil

series since no NRCS published or SSURGO certified soil survey data exists in or adjacent to the Coal Hollow
project area. Assignment of soil type letters enables comparison of map units and simplifies map unit names.

2 Soil families classified using Keys to Soil Taxonomy, Ninth Edition (NRCS 2003).
3 Soil pedon described within map unit boundaries that represents the characteristics of the soil family within the
soil map unit.
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Section Two Map Unit Descriptions

1 A - J families complex, 3 to 8 percent slopes

General Description

Map unit 1 is dominated by clayey soils with very slow hydraulic conductivity
rates of less than 0.04 inches per hour based on the silty clay soil texture (p. 91,
Renard, 1997). The depth to Tropic shale is greater than 40 inches in the major
soils (A and J), but minor inclusions with Tropic shale from 20 to 40 inches deep
occur. The map unit is dominated by big sagebrush and grasses.

This map unit occurs at the north end of the map unit where the Coal Hollow
project proposes to build facilities and establish topsoil and subsoil stockpiles.

Taxonomic Soil Classifications

Percent  Soil Series
of Map Family Taxonomic Family Typifying Sail
Unit Pedon
65 A fine, mixed, superactive, mesic Aridic Calciustept 1*
15 J fine-loamy, mixed, superactive, mesic Calcidic 32
Argiustoll
10 D fine, mixed, superactive, mesic Aridic Calciustoll 33
5 S fine, mixed, superactive, mesic Aridic Haplustalf 48*
5 M fine, mixed, superactive, mesic Aridic Haplustepts
* L ab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions
Soil colors are for dry soil unless specified otherwise.

The typifying soil pedon for A family soils in map unit 1 is soil pedon 27. The
surface is a grayish brown clay loam 12 inches thick, dark grayish brown (moist).
The subsoil (calcic) consists of light brownish gray siity clay, light olive brown
(moist). Decomposing Tropic shale occurs at 42 inches below the surface.

The typifying soil pedon for the J family soils in map unit 1 is soil pedon 32. The
mollic surface is a brown loam 8 inches thick, very dark grayish brown (moist).
The subsurface (argillic) is a pale brown clay loam and silty clay, brown (moist).
The subsoil {calcic) is pink loam to 6 feet, brown (moist). The underlying soil to
nearly 12 feet is light yellowish brown silty clay over pink coarse sands with 10
percent faint strong brown mottles.
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Supporting Soil Pedons

Soil family A is also represented by soil pits 27 and 30 in map unit A. Soil pit 27
does not have Tropic shale within 140 inches of the surface. Soil pit 30 has
decomposing Tropic shale at 105 inches below the surface.

Laboratory Analysis

Analysis of soil samples from soil pit 1 had a poor soil pH (8.7) from 24 to 42
inches and fair lime percents (22.6 to 28.3 percent) throughout the soil profile.
The silty clay texture at 24 inches is in the poor category for texture. SAR
increases gradually with depth to 4.02 in the 24 to 42 inch horizon and then
reaches 12.3 in the tropic shale below 42 inches.

Soil Inclusions

Small inclusions of D, S, and M soils occur within map unit 1. D soils are similar
to the A soils, but have a mollic epipedon (dark surface). The S soils are similar
to the J soils, but do not have a calcic horizon within 40 inches of the soil surface.
The M soils are moderately deep to Tropic shale and are located along the map
unit boundary with map unit 2.
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2 M - B - D families complex, 3 to 8 percent slopes
General Description

This map unit is dominated by soils with Tropic shale parent material at 20 to 72
inches below the surface. The map unit is dominated by big sagebrush and
grasses with some pinyon pine and Utah juniper encroaching along edges of the
map unit near map unit 5. This map unit is dominated by clayey soils with very
slow hydraulic conductivity rates of less than 0.04 inches per hour based on the
silty clay soil texture (p. 91, Renard, 1997).

This map unit occurs at the north end of the map unit where the Coal Hollow
project proposes to build facilities. A second small delineation of map unit 2
occurs along the south boundary of the proposed year 1 mining area west of the
county road.

Taxonomic Soil Classifications

Percent  Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
fine, mixed, superactive, mesic Aridic .
60 M Calciustepts P 3
25 B fine, mixed, superactive, mesic Aridic Haplustepts 4*
15 D fine, mixed, superactive, mesic Aridic Calciustoll 2*
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for M family soils in map unit 2 is soil pedon 3. The
surface is a brown loam 4 inches thick, dark brown (moist). The subsurface
(cambic) is a grayish brown clay loam and silty clay loam 15 inches thick, brown
(moist). The underlying subsoil to 33 inches is light brownish gray silty clay, light
olive brown (moist). Tropic shale parent material occurs at 33 inches below the
surface.

The typifying soil pedon for B family soils in map unit 2 is pedon 4. The surface is
pale brown silty clay 4 inches thick, dark grayish brown (moist). The subsurface
(cambic) is light brownish gray silty clay moderate to strong structure, dark
grayish brown (moist) to 31 inches. Tropic shale parent material occurs at 31
inches.

The typifying soil pedon for D family soils in map unit 2 is pedon 2. The surface
(mollic) is brown clay loam 12 inches thick, very dark grayish brown (moist). The
subsurface (cambic and calcic) is pale brown silty clay and clay to 48 inches
deep, brown (moist). The subsoil is white silty clay to 72 inches, brown (moist).
Tropic shale parent material occurs at 72 inches below the surface.
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Supporting Soil Pedons

Soil pedon 12 is representative of soil type M and is located in the delineation of
map unit 2 along the south boundary of the year 1 mining area. The depth to
Tropic shale in pedon 12 is 26 inches.

Laboratory Analysis

The main limiting feature of soils in map unit 2 is an increase of conductivity and
SAR into the fair range as the soil depth reaches the interface with Tropic shale.
The percent lime in the soil ranges from 18.6 to 27.5 above the Tropic shale. The
saturation percentage increases with the percent clay, but remains in the fair
range even with the clay and silty clay.
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3 E - J families complex, 3 to 8 percent slopes

General Description

Map unit 3 is characterized by very deep soils that show some indication of
alluvial deposition most likely from the large alluvial fan that formed this portion of
Sink Valley. Recent soil deposition from nearby Robinson Creek is indicated in
pedon 6 by an increase of organic matter at 12 inches below the soil surface.

Taxonomic Soil Classifications

Percent  Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
60 E fine-loamy, mixed, superactive, mesic Aridic 6*
Calciustept
30 J fine-loamy, mixed, superactive, mesic Calcidic 31
Argiustoll
5 A fine, mixed, superactive, mesic Aridic Calciustept
5 B fine, mixed, superactive, mesic Aridic Haplustepts
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for E family soils in map unit 3 is soil pedon 6. The
surface is brown loamy sand 12 inches thick, dark yellowish brown (moist). The
subsoil (calcic) is pale brown loam and sandy loam to 34 inches deep, brown
(moist). The underlying soil to 60 inches is light grayish brown silty clay, brown
(moist).

The typifying soil pedon for J family in map unit 3 is soil pedon 31. The surface
(mollic) is dark grayish brown loam 7 inches thick, dark brown (moist). The
subsurface (argillic) is light yellowish brown clay loam to 17 inches, dark
yellowish brown (moist). The subsoil (lower argillic and calcic) is light brownish
gray and brown clay loam and loam to 52 inches, grayish brown and brown
(moist). The underlying soil to 110 inches is very pale brown sandy loam and
loamy sand, brown and yellowish brown (moist).

Supporting Soil Pedons
Soil pedon 13 is representative of soil family E in map unit 3.

Laboratory Analysis

Soil pH increases to the fair category (8.3 to 8.5) at 6 inches below the surface in
pedon 6. The soil pH is consistent with percent lime in fair category (18.4 to
29.2). The loamy sand surface has a fair water holding capacity. Organic matter
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has an irregular increase at 12 inches from 0.7 in the A2 horizon to 2.6 in the
upper Bk horizon.

Soil Inclusions

Small inclusions of A and B soil families occur in map unit 3. A soils are similar to
E soils, but have a higher percentage of clay in the control section (10 to 40
inches). B soils are very deep but do not have either an argillic horizon (increase
in illuvial clays) or a calcic horizon within 40 inches of the soil surface.
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4 C - H - J families complex, 3 to 8 percent slopes

General Description

Map unit 4 is characterized by very deep fine-loamy and coarse-loamy soils with
mollic epipedons and calcic horizons. Lime accumulations below 12 to 22 inches
are common in these soils. Soil pH is strongly alkaline below 22 inches in some
soils. Vegetation in this map unit is big sagebrush and grasses.

Taxonomic Soil Classifications

Percent  Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
fine-loamy, mixed, superactive, mesic Aridic .
50 C Calciustoll i
coarse-loamy, mixed, superactive, mesic Aridic N
25 H Calciustoll 39
15 J fine-loamy, mixed, superactive, mesic Calcidic 19*
Argiustoll
5 D fine, mixed, superactive, mesic Aridic Calciustoll 7
5 A fine, mixed, superactive, mesic Aridic Calciustept
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for C family in map unit 4 is soil pedon 17. The surface
(mollic) is a brown clay loam 9 inches thick, dark brown (moist). The subsurface
(cambic) is a pale brown clay loam to 18 inches, brown (moist). The lower
subsurface (Bwk) to 45 inches is light yellowish brown loam and clay loam, dark
yellowish brown (moist). The underlying subsoil (calcic) is very pale brown clay
loam and silty clay to 80 inches, yellowish brown (moist).

The typifying soil pedon for H family in map unit 4 is soil pedon 39. The surface is
brown clay loam 12 inches thick, dark brown (moist). The subsurface (calcic) is a
very pale brown to light yellowish brown sandy loam to 36 inches deep, yellowish
brown (moist). The underlying subsoil is a very pale brown very cobbly loamy
sand to 75 inches, brown (moist).

The typifying soil pedon for J family in map unit 4 is soil pedon 19. The surface
(mollic) is a grayish brown loam 6 inches thick, very dark grayish brown (moist).
The subsurface (upper argillic) is a brown and pale brown clay loam to 24 inches
deep, dark grayish brown and yellowish brown (moist). The lower subsurface
(lower argillic and upper calcic, Btk) is a pale brown loam to 37 inches deep,
brown (moist). The underlying subsoil (calcic) is a pale brown and light yellowish
brown sandy loam to 90 inches deep, yellowish brown (moist).
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Supporting Soil Pedons

Soil family C is represented by soil pedons 5, 8, 10, 18B, 23, 34, and 35. Soil
family H is represented by soil pedons 11, 36, and 37.

Laboratory Analysis

Soil type C is characterized by soil pH in the poor range of 8.6 to 9.0 (Utah
DOGM, 2005) at depths below 22 to 40 inches. This strongly alkaline soil pH
corresponds to lime percentages of greater than 30 in this same portion of the
soil profile.

Soil type H is dominated by sandy loam and loamy sand textures with some clay
loam. Lime accumulation occurs below 12 to 16 inches, but percentages are
lower relative to the fine-loamy type C soils. Soil pH becomes strongly alkaline at
depths of 48 inches in some pedons.

Soil type J has fair levels of carbonates throughout the soil profile. Soil pH was
measured as poor below 68” in soil pedon 19.

Soil Inclusions

Soil family D is represented by pedon 7 in map unit 4. There are also small
inclusions of soil family A where map unit 4 borders map units 1 and 11.

2-10



Section Two Map Unit Descriptions

5 B - M - T families complex, 8 to 25 percent slopes

General Description

These soils are moderately deep (20 to 40 inches) to shallow (less than 20

inches to Tropic shale. The moderately deep soils have clayey textures, while the
shallow soils are loamy. Vegetation is pinyon pine, Utah juniper, black sage and
grasses.

Taxonomic Soil Classifications

Percent  Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
40 B fine, mixed, superactive, mesic Aridic Haplustepts 24*
30 M fine, mixed, superactive, mesic Aridic Calciustept 25*
20 T loamy, mixed, superactive, calcareous, mesic 49*
Avridic Lithic Ustorthent
10 U Clayey, mixed, superactive, calcareous, mesic,
shallow Aridic Ustorthent
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for B family in map unit 5 is soil pedon 24. The surface is
olive brown clay 5 inches thick, dark grayish brown (moist). The subsurface
(cambic) is dark grayish brown and olive clay with moderate to strong blocky
structure to 32 inches. Tropic shale parent material is at 32 inches.

The typifying soil pedon for M family in map unit 5 is soil pedon 25. The surface
is covered with a half inch of decomposing needles and twigs. The soil surface is
light brown clay 5 inches thick, brown (moist). The subsurface (calcic) is brown
and strong brown clay with lime accumulations, dark brown (moist). Tropic shale
parent material is at 32 inches.

The typifying soil pedon for T family in map unit 5 is soil pedon 49. The surface
light yellowish brown silty clay loam 3 inches thick, light olive brown (moist). The
subsoil is a light olive brown loam to 10 inches, olive brown (moist). Interbeded
sandstone and Tropic shale are at 10 inches.

Laboratory Analysis
Soil type B is characterized by percent clay of 44 to 47 with correspondingly high
saturation percentages of 73.6 to 91.2. Conductivity increases to 7.8 at 17 inches

below the surface.

Soil type M is characterized by percent clay of 40 to 47 with correspondingly high
saturation percentages of 58.5 to 80.6 in the upper 20 inches of the soil profile.
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The percent clay decreases to 33 percent below 20 inches. Lime percentage is
greater than 30 in the 5 to 20 inch depth, but less than 5 above and below this
zone.

Soil type T is characterized by pH of 8.1 to 8.4, lime percentage of 18, and SAR
of less than 0.1.

Soil Inclusions

There are some inclusions of U family soil that is shallow (less than 20 inches) to
Tropic shale. The U soils are clayey.
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6 F - G - C families complex, 1 to 5 percent slopes
General Description

These medium to coarse textured soils are very deep. Wet soil conditions are
present at varying depths in all of the map unit soils. The depth to wet soil
conditions varies from 14 to 58 inches. This map unit is not a good source of
subsoil. It is estimated that these soils are slower to warm up in the spring due to
the wet soil conditions. Vegetation is grasses, sedges, and forbs.

Taxonomic Soil Classifications

Percent  Soil Series
of Map Family Taxonomic Family Typifying
Unit Soil Pedon

coarse-loamy, mixed, superactive, mesic

45 F Aridic Calciustoll 15
coarse-loamy, mixed, superactive, frigid *

20 N Typic Calciaquoll 9B
fine-loamy, mixed, superactive, mesic Aridic .

20 ¢ Calciustoll 16

15 | fine-loamy, mixed, superactive, frigid Aquic 14*
Calciustept

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for F family in map unit 6 is soil pedon 15. There is a
dense root mat 1 inch thick on the surface. The surface is brown sandy loam 8
inches thick, dark brown (moist). The subsurface (cambic) is pale brown loam

with moderate structure, dark yellowish brown (moist). The subsoil (calcic) is very
pale brown loam to 58 inches deep, yellowish brown (moist). The underlying soil
is yellow and brownish yellow sandy loam with common prominent mottles to 96
inches, yellowish brown (moist).

The typifying soil pedon for G family in map unit 6 is soil pedon 9B. The surface
is dark grayish brown loam 6 inches thick, very dark grayish brown (moist). The
lower surface is grayish brown sandy clay loam to 14 inches with few faint

mottles, dark grayish brown (moist). The subsurface is light brownish gray sandy
loam with common prominent mottles, dark gray (moist). The subsoil is light gray
sandy loam with many prominent mottles, grayish brown (moist). The soil was

wet below 48 inches.

The typifying soil pedon for C family in map unit 6 is soil pedon 16. There is a
dense root mat 1 %z inch thick on the surface. The surface is dark grayish brown
silty clay loam 8 inches thick, very dark grayish brown (moist). The subsurface
(cambic) is pale brown silty clay to 18 inches, strong brown (moist). The subsoil
is pink clay loam to 36 inches, brown (moist). The lower subsoil is pink silty clay
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loam and loam with few faint strong brown mottles to 68 inches, brown (moist).
The underlying soil is light brownish gray clay loam with common prominent
yellowish red mottles, grayish brown (moist).

Supporting Soil Pedons

Soil pedon 9A is similar to soil family F, but it has carbonates throughout the soil
profile without any zone of accumulation.

Laboratory Analysis

Strongly alkaline soil pH (8.6 to 9.0) within 12 to 20 inches of the soil surface is
the main limiting feature of the soils in map unit 6. Soil pedon 9A has very
strongly alkaline pH (greater than 9.0) below 12 inches of the surface.

Lime percentage exceeds 30 in 3 of 5 pedons within 12 to 20 inches of the
surface. Lime percentage ranges from 15 to 26 in the other two pedons from the
surface to 48 inches.

Soil Inclusions

Soil pedon 14 is representative of minor soils within map unit 6 that do not have a
mollic epipedon (dark surface) and have aquic (wet) soil conditions within 30
inches of the surface. These soils have a calcic horizon.
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h 7 O - R families complex, 1 to 5 percent slopes
General Description

This soil map unit is located on an alluvial terrace that is underlain by Tropic
shale. It is located on the east side of the Sink Valley fault. Soils are

characterized by clay and a high water table that is perched on top of the heavy
clay soils. The high water table is at or within a foot of the soil surface during the
wet period of the year. It is estimated that these soils are slower to warm up in
the spring due to the wet soil conditions. Vegetation is sedges and forbs.

Taxonomic Soil Classifications

Percent  Soil Series
of Map Family Taxonomic Family Typifying Soil
Unit Pedon
55 0] fine, mixed, superactive frigid Aeric Epiaquept 38*
20 R fine-loamy, mixed, superactive, frigid Typic Argiaquoll 18A*
10 Q fine, mixed, superactive, frigid Typic Argiaquoll 43
10 P fine-loamy, mixed, superactive frigid Aeric Calciaquoll 40*
3 L fine-loamy, mixed, superactive, mesic Calcidic
Haplustalf
2 C fine-loamy, mixed, superactive, mesic Aridic
Calciustoll
' * Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for O family soils in map unit 7 is soil pedon 38. The
surface is dark grayish brown (moist) silty clay 6 inches thick. The subsurface is

a yellowish brown (moist) silty clay 6 inches thick. The calcic horizon begins at 12
inches below the surface and is a light yellowish brown (moist) to very pale

brown (moist) silty clay. The calcic horizon continues to 48 inches or deeper. The
water table was at 29 inches when the pit was described in March 2007. Mottles
and gleyed soil were observed below 12 inches. Vegetation is grasses, sedges,
widely scattered Wyoming big sagebrush, and wild rose.

The typifying soil pedon for R family in map unit 7 is soil pedon 18A. The mollic
surface is a very dark grayish brown (moist) loam to 7 inches. The cambic

horizon is a brown (moist) loam to 15 inches deep. The calcic horizon is a light
olive brown (moist) sandy loam to 30 inches. The underlying soil is grayish brown
(moist) clay loam and sandy clay loam to 60 inches deep. Mottles were observed
below 7 inches. The water table was at 51 inches when the described in
September 2006.
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Supporting Soil Pedons

O family soil type was observed in pedon 45 within map unit 7 and a similar
clayey soil in pedon 44. The R soil family was observed was also observed in pit
46.

Laboratory Analysis

The O family soil is characterized by silty clay from the surface down to 24 inches
or greater. Soil pH is 8.3 to 8.5 in the 12 to 24" horizon. Saturation percentage
ranges from 69.9 to 81.8 in the upper 24 inches. The calcium carbonate

equivalent ranges from 17.8 to 28.3 in the upper 20 inches and then increases to
445 below 20 inches. This soil pit was not sampled below 24 inches, because of
the high water table.

The R family soil is characterized by medium textured soils (loam, clay loam, and
sandy clay loam in the upper 60 inches. The calcium carbonate equivalent

ranges increases from 20.2 percent in the upper 7 inches to 29.3 percent in the
30 to 45 inch horizon.

Soil Inclusions

A soil similar to the R soil type, but with more clay in the control section is
localized areas. Soil mottles were observed and water was flowing into pit 43
when it was described in April 2007. The water table appeared to be perched on
top of the underlying clay horizon at 54 inches.

Soil type P was observed in soil pit 40. Mottles were observed below 6 inches
and a water table at 23 inches when the pit was described in March 2007. This
soil has a dark surface (mollic) and a calcic horizon.

Dry soil profiles occur on small isolated mounds within map unit 7. These non-
hydric soils include soil types L and C families. Both are very deep soils with a
calcic horizon. Soil type C has a dark surface (mollic).
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8 L - H - K families complex, 3 to 8 percent slopes
General Description

These soils developed in very deep alluvium on the east side of the Coal Hollow
project area. They are medium to coarse textured. Evidence of a fluctuating

water table was observed in most soils below 48 to 60 inches, depending on
location and physiographic setting. This map unit would be a good source of

cover material, but most of the disturbance in this area will be limited to cover soil
stockpiles.

Taxonomic Soil Classifications

Percent  Soil Series

of Map Family Taxonomic Family Dominant Typifying

Unit Vegetation Soil Pedon
fine-loamy, mixed, superactive, mesic -

40 L Calcidic Haplustalf 22
coarse-loamy, mixed, superactive, mesic »*

30 H Aridic Calciustoll 20
coarse-loamy, mixed, superactive, mesic Aridic *

20 K Calciustept 21
fine-loamy, mixed, superactive, mesic Aridic

10 C
Calciustoll

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions
Colors are for dry soil unless other wise noted.

The typifying soil pedon for the L family soil in map unit 8 is soil pedon 22. The
surface is pale brown sandy loam to 6 inches. The argillic and upper calcic
horizon is a light yellowish brown silty clay loam and sandy clay loam to 28
inches. The underlying soil is very pale brown sandy loam to 84 inches. Mottles
increase significantly below 48 inches indicating that there is fluctuating water
table during wet years. This soil supports Gamble oak, snowberry, grasses, and
forbs.

The typifying soil pedon for the H family soil in map unit 8 is soil pedon 20. The
surface is brown loam to 6 inches. The cambic horizon is light yellowish brown
clay loam to 13 inches. The calcic horizon is very pale brown to light yellowish
brown sandy loam and loamy sand to 54 inches. The underlying soil is a light
yellowish brown loam to 72 inches and loamy sand to 96 inches. This soil
supports Pinyon pine, Utah Juniper, Gamble oak, and snowberry.

The typifying soil pedon for K family soil in map unit 8 is soil pedon 21. The

surface is a light yellowish brown sandy clay loam to 8 inches. The calcic horizon
is a pale brown sandy clay loam to 18 inches. The underlying soil is a pale brown
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strongly alkaline sandy loam to 96 inches. This soil was described in an opening
of Wyoming big sagebrush within a larger area of Gamble oak.

Supporting Soil Pedons

A moist phase of the L family soil was observed in pit 47 in big sagebrush in map
unit 8. A few faint mottles were observed below 24 inches. The amount of soil
mottling increased significantly below 44 inches. This soil is on a low mound
surrounded on three sides by wet soils in map unit 7. A water table was not
observed when the pit was described in April 2007, but the mottles indicate that
is common for it to rise within 44 inches of the surface in most years, and 24
inches in a very wet year.

Laboratory Analysis

The L family soil has calcium carbonate equivalents ranging from 17.5 to 23.8
percent.

The H family soil has a low saturation percentage in the 13 to 28 inch horizon
(calcic). Calcium carbonate equivalents range from 16.5 to 25.4 percent.
Available water capacity is 0.08 in layers of loamy sands below 28 inches.

The K family soil is characterized by strongly alkaline soil pH (8.7) below 36
inches. Calcium carbonate equivalents range from 16.8 to 29.8 percent.

Soil Inclusions

The C family soils occur within this map unit. These soils are similar to the L
family soil, but have a dark surface (mollic).
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9 D - W families complex, 5 to 30 percent slopes
General Description

These clayey soils are very deep and dominated by clayey textures. They have a
dark surface (mollic epipedon). The D family soil has an increase in lime at 6 to

12 inches below the surface, while the W family soil has similar levels of lime
throughout the soil profile. Soils in this map unit appear to have developed from
the large alluvial fan that covers most of Sink Valley. The map unit is delineated
along Robinson Creek and in an area south of the creek that could be the
remnants of a historic channel. Vegetation is dominantly big sagebrush,
rabbitbrush, and grasses with pinyon pine and Utah juniper encroaching from
adjacent areas.

Taxonomic Soil Classifications

Percent Typifying

of Map  Soil Series Soll
Unit Family Taxonomic Family Pedon
55 D fine, mixed, superactive, mesic Aridic Calciustoll 41*
30 w fine-loamy, mixed, superactive, mesic Aridic Haplustoll 42*
10 A fine, mixed, superactive, mesic Aridic Calciustept

5 Creek bottom
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Descriptions

The typifying soil pedon for the D family soil in map unit 9 is soil pedon 41. The
surface is brown sandy clay loam to 6 inches, dark brown (moist). The lower
surface is brown clay to 12 inches, dark brown (moist). The subsurface (cambic)
is pale brown silty clay to 36 inches, brown (moist). The subsoil (calcic) is very
pale brown silty clay loam and sandy loam to 80 inches, yellowish brown (moist).

The typifying soil pedon for W family soil in map unit 9 is soil pedon 42. The
surface is brown loam 9 inches thick, very dark grayish brown (moist). The
subsurface (cambic) is pale brown silty clay to 24 inches, brown (moist). The
upper subsoil (lower cambic) is pale brown sandy clay loam to 36 inches, brown
(moist). The lower subsoil is light yellowish brown loam to 48 inches, yellowish
brown (moist).

Supporting Soil Pedons

Soil pedon 29 is representative of the D family soil in map unit 9.

2-19



Section Two Map Unit Descriptions

Laboratory Analysis

Poor soil pH at depth and clayey horizons characterize soils in map unit 9. Soil
pH is poor below 64 inches in the D family soil (pit 41) and below 36 inches in the
W family soil. Horizons of silty clay and clay occur in the D family soil (pit 41)
between 6 and 36 inches. The clayey horizon in the W family soil is between 9
and 24 inches.

Soil Inclusions

The channel area of Robinson Creek comprises a small portion of this map unit.
The creek bottom is not vegetated.
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10 U family 8 to 25 percent slopes

General Description

These clayey soils are shallow to Tropic shale and formed along the Sink Valley
escarpment. Vegetation is pinyon pine, Utah juniper, black sage, and Indian

ricegrass.

Taxonomic Soil Classifications

Percent Typifying
of Map  Soil Series Soil
Unit Family Taxonomic Family Pedon
85 U Clayey, mixed, superactive, nonacid, mesic, shallow Aridic 50*
Ustorthent
10 T loamy, mixed, superactive, nonacid, mesic Aridic Lithic
Ustorthent
5 B fine, mixed, superactive, mesic Aridic Haplustepts
* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Description

The typifying soil pedon for the U family soil in map unit 10 is soil pedon 50. The
surface is light brownish gray clay to 4 inches, dark grayish brown (moist). The
subsurface is light brownish gray clay to 19 inches, dark grayish brown and olive
brown (moist). Tropic shale is at 19 inches.

Laboratory Analysis

Clayey soil texture is the main limiting feature to the U family soil in map unit 10.
Lime percentage is between 18 and 19 throughout the soil profile. SAR is less
than 1. Soil pH is in the good to fair range (8.1 to 8.4).

Soil Inclusions

The T family soil occurs along ridges where the Tropic shale is interbeded with
sandstone. These soils are loamy and less than 20 inches deep.

Small inclusions of the B family soil occur in concave toeslope areas. These soils
are clayey and moderately deep (20 to 40 inches) to Tropic shale.
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11 A family, 8 to 25 percent slopes
General Description

These soils are very deep and are on the footslope and backslope of the Sink
Valley fault escarpment. Vegetation is grasses, rabbitbrush, and big sagebrush.

Taxonomic Soil Classifications

Percent  Soil Series Typifying
of Map Family Taxonomic Family Soil Pedon

Unit

85 A fine, mixed, superactive, mesic Aridic Calciustept 28*

10 B fine, mixed, superactive, mesic Aridic Haplustepts

5 ) Clayey, mixed, superactive, nonacid, mesic, shallow
Aridic Ustorthent

* Lab analysis of typifying soil pedon for map unit.

Typifying Soil Pedon Description

The typifying soil pedon for the A family soil in map unit 11 is soil pedon 28. The
surface is grayish brown clay to 8 inches, dark grayish brown (moist). The
subsurface (cambic) is gray clay with moderate blocky structure to 24 inches,
grayish brown (moist). The upper subsoil (calcic, Bwk) is gray clay with common
fine soft calcium carbonate masses to 48 inches, grayish brown (moist). The
lower subsoil (calcic, Bk) is light grayish brown clay with common fine and
medium soft calcium carbonate masses to 102 inches, grayish brown (moist).

Laboratory Analysis

Clay texture is the primary limiting feature with the A family soil in map unit 11.
SAR and conductivity increase significantly in the 24 to 48 inch horizon, but both
are still within the fair range (Utah DOGM, 2005). Lime percentage ranges from
17 to 19. Samples were not available for analysis for the 48 to 102 inch zone.
Soil Inclusions

Inclusions of the B family soil occur along shoulders of hills and ridges. These
soils are clayey and moderately deep (20 to 40 inches) to Tropic shale.

Small inclusions of the U family soil occur on the summits of ridges and hills.
These soils are clayey and shallow (less than 20 inches) to Tropic shale.
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Section Three Typifying Soil Profile Descriptions

Typifying Soil Profile Descriptions

The following soil profile descriptions are representative of the major named soils
identified in the eleven soil map units for the Coal Hollow year 1 project area. Soil
texture and pH are the results of laboratory analysis of samples collected from
each horizon. Photographs of the soil profiles are appendix E and photographs of
the soil profile micromonolith boxes are appendix F.

A Family Soil

The A family soil occurs as major named component in map units 1 and 11. It
also occurs as a minor component in map units 3, 4, and 9. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, mesic Aridic Calciustepts

Soil pit 1 is representative of the A family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 1. It formed in
alluvium deposited by a large alluvial fan over Tropic shale residuum. Slope is 3
percent on a west slope (280°) on a concave fanslope. Vegetation is big
sagebrush, grasses and forbs. Soil colors are for dry soil unless specified
otherwise. Soil pH values are laboratory pH.

A — 0 to 6 inches; grayish brown (10YR 5/2) clay loam, dark grayish brown (10YR
4/2) moist; weak medium platy parting to fine granular structure; soft, very
friable, slightly sticky, and slightly plastic; many very fine, common fine and
medium, and few coarse roots; common very fine interstitial and few fine
tubular pores; strong effervescence, neutral (pH 7.3); clear smooth
boundary.

Bk1 — 6 to 12 inches; grayish brown (2.5Y 5/2) clay loam, dark grayish brown
(2.5Y 4/3) moist; moderate medium and coarse angular blocky structure;
hard, very firm, very sticky, and very plastic; common very fine, few fine,
medium, and coarse roots; few very fine tubular pores; strong
effervescence, moderately alkaline (pH 8.3); gradual wavy boundary.

Bk2 — 12 to 24 inches; light brownish gray (2.5Y 6/2) siity clay, grayish brown
(2.5Y 5/3) moist; strong medium and coarse prismatic structure; very hard,
very firm, very sticky, and very plastic; few very fine and fine roots; few very
fine tubular pores; strong effervescence, strongly alkaline (pH 8.5); gradual
smooth boundary.

Bk3 — 24 to 42 inches; light brownish gray (2.5Y 6/2) siity clay, grayish brown
(2.5Y 5/3) moist; strong medium and coarse prismatic parting to strong
angular blocky structure; extremely hard, extremely firm, very sticky, and
very plastic; few very fine roots; few very fine tubular pores; strong
effervescence, strongly alkaline (pH 8.7); clear wavy boundary.
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C - 42 to 60 inches; light gray (2.5Y 7/2) clay, grayish brown (2.5Y 5/2) moist;
massive; extremely hard, extremely firm, very sticky, and very plastic;
strong effervescence, moderately alkaline (pH 8.4); clear wavy boundary.

B Family Soil

The B family soil occurs as major named component in map units 2 and 5. It also
occurs as a minor component in map units 3, 10, and 11. This soil is moderately
deep (20 to 40 inches) to Tropic shale.

Taxonomic classification: fine, mixed, superactive, mesic Aridic Haplustepts

Soil pit 24 is representative of the B family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 5. It formed in
Tropic shale residuum on a convex hilislope. Slope is 13 percent on a north
northeast slope (20°). Vegetation is pinyon pine and Utah juniper with scattered
big sagebrush and grasses. Soil colors are for dry soil unless specified
otherwise. Soil pH values are laboratory pH.

A — 0 to 5 inches; dark grayish brown (2.5Y 4/3) clay, dark grayish brown (2.5Y
4/2) moist; weak fine subangular blocky parting to medium granular
structure; soft, very friable, sticky, and very plastic; common very fine, few
fine, medium, and coarse roots; common very fine and few fine interstitial
pores; no effervescence, slightly alkaline (pH 7.6); clear wavy boundary.

Bw1 — 5 to 17 inches; dark grayish brown (2.5Y 4/2) clay, dark grayish brown
(2.5Y 4/3) moist; moderate fine and medium subangular blocky structure;
extremely hard, extremely firm, very sticky, and very plastic; few very fine
and fine roots; few very fine tubular pores; no effervescence, slightly
alkaline (pH 7.7); clear wavy boundary.

Bw2 — 17 to 32 inches; light olive gray (5Y 6/2) clay, olive (5Y 5/3) moist; strong
medium and coarse angular blocky structure; extremely hard, extremely
firm, very sticky, and very plastic; few very fine roots; few very fine tubular
pores; no effervescence, slightly alkaline (pH 8.1); abrupt wavy boundary.

Cr — 32 inches; decomposing Tropic shale and sandstone.
C Family Soil
The C family soil occurs as major named component in map units 4 and 6. It also

occurs as a minor component in map units 7 and 8. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, mesic Aridic Calciustolls
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Soil pit 17 is representative of the C family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 4. It formed in
alluvium and colluvium on an alluvial fan slope. Slope is 3 percent on a
southwest slope (210°). Vegetation is big sagebrush, rabbitbrush and grasses
with scattered pinyon pine and juniper. Soil colors are for dry soil unless specified
otherwise. Soil pH values are laboratory pH.

A - 0 to 9 inches; brown (10YR 5/3) clay loam, dark brown (10YR 3/3) moist;
moderate medium and coarse platy parting to fine granular structure; soft,
friable, sticky, and plastic; many very fine, common fine and medium, and
few coarse roots; common very fine interstitial and few fine tubular pores; 1
percent gravels; slight effervescence, slightly alkaline (pH 7.8); clear
smooth boundary.

Bw -- 9 to 18 inches; pale brown (10YR 6/3) clay loam, brown (10YR 4/3) moist;
moderate fine and medium angular blocky structure; very hard, very firm,
sticky, and plastic; common very fine, few fine and medium, and coarse
roots; few very fine and fine tubular pores; 2 percent gravels; slight
effervescence, moderately alkaline (pH 8.0); clear smooth boundary.

Bwk1 — 18 to 30 inches; light yellowish brown (10YR 6/4) loam, brown (10YR
4/3) moist; strong fine and medium angular blocky structure; very hard, very
firm, sticky, and plastic; few very fine, fine, and medium roots; few very fine
and fine tubular pores; 2 percent gravels; strong effervescence, moderately
alkaline (pH 8.0); clear wavy boundary.

Bwk2 — 30 to 45 inches; pale brown (10YR 6/3) clay loam, dark yellowish brown
(10YR 4/4) moist; strong fine and medium angular blocky structure; very
hard, very firm, sticky, and plastic; few very fine and fine roots; few fine and
medium tubular pores; 2 percent gravels; strong effervescence, 4 percent
very fine and fine soft calcium carbonate masses, moderately alkaline (pH
8.1); gradual wavy boundary.

Bk1 — 45 to 60 inches; very pale brown (10YR 7/3) clay loam, yellowish brown
(10YR 5/4) moist; strong medium and coarse subangular blocky structure;
slightly hard, firm, sticky, and plastic; few very fine roots; few fine and
medium tubular pores; 2 percent gravels; strong effervescence, 8 percent
very fine and fine soft calcium carbonate masses, moderately alkaline (pH
8.2); gradual wavy boundary.

Bk2 — 60 to 80 inches; very pale brown (10YR 7/4) silty clay, yellowish brown
(10YR 5/4) moist; massive; extremely hard, extremely firm, very sticky, and
very plastic; common very fine and few fine tubular pores; strong
effervescence, 6 percent very fine and fine soft calcium carbonate masses,
moderately alkaline (pH 8.0).
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D Family Soil

The D family soil occurs as major named component in map units 2 and 9. It also
occurs as a minor component in map units 1 and 4. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, mesic Aridic Calciustolis

Soil pit 2 is representative of the D family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 2. It formed in
colluvial landslide deposit over Tropic shale. Slope is 6 percent on a south
southwest slope (200°). Vegetation is big sagebrush, rabbitbrush and grasses.
Soil colors are for dry soil unless specified otherwise. Soil pH values are
laboratory pH.

A1 -0 to 7 inches; brown (10YR 5/3) clay loam, dark yellowish brown (10YR 3/2)
moist; moderate medium and coarse platy parting to fine granular structure;
soft, very friable, sticky, and plastic; many very fine, common fine and
medium, and few coarse roots; common very fine interstitial and common
fine tubular pores; strong effervescence, slightly alkaline (pH 7.6); clear
smooth boundary.

A2 -7 to 12 inches; grayish brown (10YR 5/2) clay loam, dark grayish brown
(10YR 4/2) moist, moderate fine and medium angular blocky structure; very
hard, very firm, very sticky, and very plastic; common very fine, fine and
medium, and few coarse roots; common very fine interstitial and few fine
tubular pores; strong effervescence, slightly alkaline (pH 7.7); clear wavy
boundary.

Bwk1 — 12 to 24 inches; light brownish gray (2.5Y 6/2) silty clay, dark grayish
brown (2.5Y 4/3) moist; strong medium and coarse prismatic parting fine
and medium angular blocky structure; extremely hard, extremely firm, very
sticky, and very plastic; few very fine and fine roots; few very fine tubular
pores; strong effervescence, slightly alkaline (pH 7.8); gradual wavy
boundary.

Bwk2 — 24 to 48 inches; light brownish gray (2.5Y 6/3) clay, dark grayish brown
(2.5Y 4/3) moist; strong medium and coarse angular blocky structure;
extremely hard, extremely firm, very sticky, and very plastic; few very fine
roots; few very fine tubular pores; strong effervescence, slightly alkaline (pH
8.0); gradual irregular boundary.
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Bk — 48 to 72 inches; light gray (2.5Y 7/2) silty clay, grayish brown (2.5Y 5/3)
moist; massive; extremely hard, extremely firm, very sticky, and very
plastic; few very fine tubular pores; moderate effervescence, slightly
alkaline (pH 7.8); gradual wavy boundary.

C — 72 to 96 inches; light gray (2.5Y 7/3) clay, grayish brown (2.5Y 5/3) moist;
massive; extremely hard, extremely firm, very sticky, and very plastic;
moderate effervescence, slightly alkaline (pH 7.8).

E Family Soil

The E family soil occurs as major named component in map units 3. This soil is
very deep (greater than 60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, mesic Aridic Calciustepts

Soil pit 6 is representative of the E family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 3 It formed in
alluvium in alluvium over Tropic shale. Slope is 3 percent on a west northwest
slope (290°). Vegetation is big sagebrush, rabbitbrush and grasses. Soil colors
are for dry soil unless specified otherwise. Soil pH values are laboratory pH.

A1 - 0 to 6 inches; brown (10YR 5/3) loamy sand, dark yellowish brown (10YR
3/4) moist; weak medium granular structure; loose, loose, non sticky, and
non plastic, common very fine, few fine, common medium and few coarse
roots; many very fine interstitial pores; strong effervescence, moderately
alkaline (pH 8.1); clear wavy boundary.

A2 — 6 to 12 inches; yellowish brown (10YR 5/4) loamy sand, dark grayish brown
(10YR 4/2) moist; weak medium subangular structure; soft, very friable, non
sticky, and non plastic; common very fine and fine and few medium roots;
many very fine interstitial pores; strong effervescence, moderately alkaline
(pH 8.3); clear smooth boundary.

Bk1 — 12 to 24 inches; pale brown (10YR 6/3) loam, brown (10YR 4/3) moist;
moderate fine and medium subangular structure; slightly hard, firm, slightly
sticky, and non plastic; common very fine and few fine roots; common very
fine interstitial and few fine tubular pores; strong effervescence, moderately
alkaline (pH 8.0); abrupt smooth boundary.

Bk2 — 24 to 34 inches; pale brown (10YR 6/3) sandy loam, brown (10YR 4/3)
moist; strong medium and coarse subangular structure; hard, very firm, non
sticky, and non plastic; few very fine roots; common very fine interstitial and
few fine tubular pores; strong effervescence, moderately alkaline (pH 8.3);
gradual smooth boundary.
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2C — 34 to 60 inches; light brownish gray (10YR 6/2) silty clay, brown (10YR 4/3)
moist; massive; extremely hard, extremely firm, very sticky, and very
plastic; few very fine roots; few very fine tubular pores; slight effervescence,
moderately alkaline (pH 8.3).

F Family Soil

The F family soil occurs as major named component in map unit 8. This soil is
very deep (greater than 60 inches).

Taxonomic classification: coarse-loamy, mixed, superactive, mesic Aridic Calciustolls

Soil pit 15 is representative of the F family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 6 in a small
alluvial basin. It formed in alluvium from Tropic shale and mixed sediments.
Slope is 2 percent on a west slope (260°). Vegetation is grasses, sedges, and
black sagebrush. Soil colors are for dry soil unless specified otherwise. Soil pH
values are laboratory pH.

Oe — 1-0 inches; dense root mat; abrupt smooth boundary.

A — 0 to 8 inches; brown (10YR 5/3) sandy loam, dark brown (10YR 3/3) moist,
moderate medium and coarse granular structure; soft, friable, slightly sticky,
and non plastic; many very fine, fine, and medium and common coarse
roots; common very fine interstitial pores; slight effervescence, moderately
alkaline (pH 8.0); abrupt smooth boundary.

Bwk — 8 to 20 inches; pale brown (10YR 6/3) loam, dark yellowish brown (10YR
4/4) moist; moderate fine and medium subangular blocky structure; hard,
firm, sticky, and plastic; common very fine and fine, and few medium roots;
many very fine and few medium and coarse tubular pores; strong
effervescence, strongly alkaline (pH 8.5); abrupt wavy boundary.

Bk1 — 20 to 37 inches; very pale brown (10YR 7/3) loam, brown (10YR 5/3)
moist; strong medium and coarse subangular blocky structure; very hard,
very firm, sticky, and plastic; common very fine and few fine and medium
roots; few very fine and fine tubular pores; strong effervescence, 4 percent
very fine soft calcium carbonate masses, strongly alkaline (pH 8.7); abrupt
smooth boundary.

Bk2 — 37 to 58 inches; very pale brown (10YR 7/3) loam, yellowish brown (10YR
5/4) moist; moderate medium and coarse subangular blocky structure;
slightly hard, firm, sticky, and plastic; few very fine and fine roots; few very
fine tubular pores; strong effervescence, 8 percent very fine and fine soft
calcium carbonate masses, strongly alkaline (pH 8.6); abrupt wavy
boundary.
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C1 - 58 to 73 inches; pale brown (10YR 6/4) sandy loam, yellowish brown (10YR
5/4) moist; common prominent yellowish brown motties (10YR 5/8, moist);
massive; soft, very friable, non sticky, and non plastic; few very fine and fine
roots; violent effervescence, moderately alkaline (pH 8.4); abrupt smooth
boundary.

C2 - 73 to 96 inches; very pale brown (10YR 7/3) sandy loam, yellowish brown
(10YR 5/4) moist; common prominent yellowish brown mottles (10YR 5/8,
moist); massive; soft, very friable, non sticky, and non plastic; few very fine
and fine roots; violent effervescence, moderately alkaline (pH 8.3).

G Family Soil

The G family soil occurs as major named component in map unit 6. This soil is
greater than 40 inches deep.

Taxonomic classification: coarse-loamy, mixed, superactive, frigid Typic Calciaquolls

Soil pit 9B is representative of the G family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 6 in a small
alluvial basin. It formed in alluvium from Tropic shale and mixed sediments.
Slope is 1 percent on a south slope (190°). Vegetation is grasses, big sagebrush,
and rabbitbrush. Water table was at 57 inches when pit was described on
September 12, 2006. Soil colors are for dry soil unless specified otherwise. Soil
pH values are laboratory pH. No laboratory analysis was completed on the 2C
horizon.

A1 -0 to 6 inches; dark grayish brown (2.5Y 4/2) loam, very dark gray (2.5Y 3/0)
moist; weak medium granular structure; soft, friable, slightly sticky, and
slightly plastic; many coarse, common very fine, fine, and few medium
roots; many very fine tubular pores; slight effervescence, moderately
alkaline (pH 8.0); clear smooth boundary.

Bwg — 6 to 14 inches; grayish brown (2.5Y 5/2) sandy clay loam, dark grayish
brown (2.5Y 4/2) moist; moderate medium and coarse granular structure;
slightly hard, firm, slightly sticky, and slightly plastic; many medium,
common very fine and fine roots; common very fine tubular pores; slight
effervescence, moderately alkaline (pH 8.2); abrupt smooth boundary.

Bkg — 14 to 28 inches; light grayish brown (2.5Y 6/2) sandy loam, dark gray (2.5Y
4/0) moist; moderate fine and medium subangular blocky structure; hard,
firm, slightly sticky, and slightly plastic; common very fine, fine, and medium
roots; common very fine tubular pores; strong effervescence, strongly
alkaline (pH 8.5); abrupt smooth boundary.
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Bk — 28 to 48 inches; light gray (2.5Y 7/2) sandy loam, light olive brown (2.5Y
5/4) moist; soil to wet to identify structure structure; hard, firm, slightly
sticky, and slightly plastic; few fine, and medium roots; few very fine tubular
pores; strong effervescence, moderately alkaline (pH 8.3); abrupt smooth
boundary.

C - 48 to 57 inches; water table at 57 inches, few very fine roots, no
effervescence.

H Family Soil

The H family soil occurs as major named component in map units 4 and 8. This
soil is very deep (greater than 60 inches).

Taxonomic classification: coarse-loamy, mixed, superactive, mesic Aridic Calciustolls

Soil pit 39 is representative of the H family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 4 on a fan terrace
slope. It formed in alluvium from Tropic shale deposited by a large alluvial fan.
Slope is 3 to 8 percent on a west slope. The area has been cultivated and
planted to upland grasses. Soil colors are for dry soil unless specified otherwise.
Soil pH values are laboratory pH. No laboratory analysis was completed on 2C
horizon.

Ap — 0 to 6 inches; brown (10YR 5/3) clay loam, very dark grayish brown (10YR
3/2) moist; moderate fine and medium granular structure; soft, friable,
slightly sticky, and slightly plastic; common very fine and fine and few
medium roots; no effervescence, slightly alkaline (pH 7.8); clear wavy
boundary.

A2 - 6 to 12 inches; yellowish brown (10YR 5/4) clay loam, dark brown (10YR
3/3) moist; moderate fine subangular blocky parting to medium granular
structure; soft, friable, slightly sticky, and slightly plastic; few very fine,
common fine and few medium roots; very slight effervescence, slightly
alkaline (pH 7.8); clear smooth boundary.

Bk1 — 12 to 24 inches; light yellowish brown (10YR 6/4) sandy loam, yellowish
brown (10YR 5/4) moist; strong medium and coarse angular blocky
structure; very hard, very firm, non sticky, and non plastic; few very fine
roots; strong effervescence, 8 percent soft fine calcium carbonate masses,
moderately alkaline (pH 8.0); gradual wavy boundary.

Bk2 — 24 to 36 inches; very pale brown (10YR 7/3) cobbly sandy loam, yellowish
brown (10YR 5/4) moist; strong medium and coarse angular blocky
structure; very hard, very firm, non sticky, and non plastic; 10 percent gravel
and 5 percent cobble; few very fine roots; strong effervescence, 10 percent
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soft fine calcium carbonate masses, moderately alkaline (pH 7.9); gradual
wavy boundary.

2C - 36 to 75 inches; very pale brown (10YR 7/3) very cobbly loamy sandy,
brown (10YR 5/3) moist; strong medium and coarse angular blocky
structure; very hard, very firm, non sticky, and non plastic; 15 percent gravel
and 30 percent cobble; few very fine roots; strong effervescence, 15
percent soft fine calcium carbonate masses, 1 mm thick calcium carbonate
concretions on bottom of rock fragments, moderately alkaline (pH 7.9);
gradual wavy boundary.

I Family Soil

The | family soil is a minor component in map unit 6. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine-loamy, mixed superactive, frigid Aquic Calciustepts
J Family Soil

The J family soil occurs as major named component in map units 1, 3 and 4. This
soil is very deep (greater than 60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, mesic Calcidic Argiustolls

Soil pit 19 is representative of the J family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 4 on a convex fan
terrace slope. It formed in alluvium from Tropic shale deposited by a large alluvial
fan. Slope is 5 percent on a south west slope (260°). Vegetation is big
sagebrush, rabbitbrush, grasses and scattered Utah juniper. Soil colors are for
dry soil unless specified otherwise. Soil pH values are laboratory pH.

A - 0 to 6 inches; grayish brown (10YR 5/2) loam, brown (10YR 3/2) moist;
moderate medium granular structure; soft, very friable, slightly sticky, and
slightly plastic; many very fine, few fine, medium, and coarse roots; many
very fine interstitial pores; slight effervescence, moderately alkaline (pH
8.0); clear smooth boundary.

Bt - 6 to 12 inches; brown (10YR 5/3) clay loam, dark grayish brown (10YR 4/2)
moist; moderate fine and medium subangular blocky structure; hard, very
firm, slightly sticky, and slightly plastic; few thin clay films in pores; few very
fine and fine roots; few very fine and fine tubular pores; slight
effervescence, moderately alkaline (pH 8.2); clear wavy boundary.

Btk1 — 12 to 24 inches; pale brown (10YR 6/3) clay loam, dark yellowish brown
(10YR 4/4) moist, moderate fine and medium subangular blocky structure;
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very hard, very firm, sticky, and plastic; common medium clay films on ped
faces and few thin clay films in pores; few very fine and fine roots; few very
fine and fine tubular pores; strong effervescence, 4 percent very fine soft
calcium carbonate masses, moderately alkaline (pH 8.2); clear wavy
boundary.

Btk2 — 24 to 37 inches; pale brown (10YR 6/3) loam, brown (10YR 4/3) moist;
strong fine and medium subangular blocky structure; hard, very firm, sticky,
and plastic; few thin clay films on ped faces and in pores; few fine roots; few
very fine and fine tubular pores; strong effervescence, 8 percent fine soft
calcium carbonate masses, strongly alkaline (pH 8.5); clear wavy boundary.

Bk1 — 37 to 51 inches; light yellowish brown (10YR 6/4) sandy loam, dark
yellowish brown (10YR 4/4) moist; strong fine and medium subangular
blocky structure; hard, very firm, slightly sticky, and non plastic; few very
fine and fine roots; few very fine tubular pores; strong effervescence, 4
percent fine soft calcium carbonate masses, moderately alkaline (pH 8.4);
clear smooth boundary.

Bk2 — 51 to 68 inches; pale brown (10YR 6/3) sandy loam, yellowish brown
(10YR 5/4) moist; massive; hard, firm, non sticky, and non plastic; few very
fine and fine roots; common very fine and few fine tubular pores; violent
effervescence, 6 percent fine soft calcium carbonate masses, strongly
alkaline (pH 8.5); clear wavy boundary.

Bk3 — 68 to 90 inches; light yellowish brown (10YR 6/4) sandy loam, yellowish
brown (10YR 5/4) moist; massive; loose, loose, non sticky, and non plastic;
many very fine interstitial pores; strong effervescence, 6 percent fine soft
calcium carbonate masses, strongly alkaline (pH 8.7).

K Family Soil

The K family soils occurs as major named component in map units 8. This soil is
very deep (greater than 60 inches).

Taxonomic classification: coarse-loamy, mixed, superactive, mesic Aridic Calciustepts

Soil pit 21 is representative of the K family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 8 on a convex
hillslope. It formed in alluvium from Tropic shale deposited by a large alluvial fan.
Slope is 2 percent on a south southwest slope (190°). Vegetation is big
sagebrush and grasses surrounded by Gamble oak. Soil colors are for dry soil
unless specified otherwise. Soil pH values are laboratory pH.

A — 0 to 8 inches; light brown (7.5YR 6/4) sandy clay loam, brown (7.5YR 4/4)
moist; moderate medium and coarse subangular blocky structure; soft, very
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friable, non sticky, and non plastic; many very fine, common fine and
medium, few coarse roots; common very fine and fine interstitial pores; very
slight effervescence, moderately alkaline (pH 8.4); clear smooth boundary.

Bwk1 — 8 to 18 inches; light brown (7.5YR 6/3) sandy clay loam, brown (7.6YR
4/3) moist; moderate fine and medium subangular blocky structure; very
hard, very firm, sticky, and slightly plastic; few very fine, common very fine
and few fine and medium roots; few very fine, fine, and medium tubular
pores; strong effervescence, moderately alkaline (pH 8.1); clear wavy
boundary.

Bwk2 — 18 to 36 inches; light brown (7.5YR 6/3) sandy loam, brown (7.5YR 4/4)
moist; moderate fine and medium subangular blocky structure; slightly hard,
firm, slightly sticky, and slightly plastic; common very fine and few fine and
medium roots; few very fine tubular pores; slight effervescence, moderately
alkaline (pH 8.4); clear wavy boundary.

Bk — 36 to 50 inches; light brown (7.5YR 6/3) sandy loam, brown (7.5YR 5/4)
moist; strong medium and coarse subangular blocky structure; slightly hard,
very friable, non sticky, and non plastic; few very fine roots; few very fine
tubular pores; slight effervescence, strongly alkaline (pH 8.7); clear smooth
boundary.

2C1 - 50 to 62 inches; pale brown (10YR 6/3) sandy loam, dark yellowish brown
(10YR 4/4) moist; massive; hard, firm, non sticky, and non plastic; few very
fine and fine tubular pores; slight effervescence, strongly alkaline (pH 8.7);
clear smooth boundary.

2C2 - 62 to 96 inches; very pale brown (10YR 7/3) sandy loam, yellowish brown
(10YR 5/4) moist; single grain; loose, loose, non sticky, and non plastic;
many very fine and few fine tubular pores; slight effervescence, strongly
alkaline (pH 8.7); clear smooth boundary.

L Family Soil

The L family soil occurs as major named component in map units 8. It also
occurs as a minor component in map units 7. This soil is very deep (greater than
60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, mesic Calcidic Haplustalfs

Soil pit 22 is representative of the L family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 8 on a convex
hillslope. It formed in alluvium from Tropic shale deposited by a large alluvial fan.
Slope is 8 percent on a southwest slope (220°). Vegetation is Gamble oak,
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snowberry, and grasses. Soil colors are for dry soil unless specified otherwise.
Soil pH values are laboratory pH.

Oe -7 to 4 inches; oak leaves, duff and twigs.
Oi — 4 to 0 inches; partially decomposing oak leaf litter.

A — 0 to 6 inches; pale brown (10YR 6/3) sandy loam, yellowish brown (10YR
5/4) moist; moderate fine and medium subangular blocky structure; slightly
hard, very friable, non sticky, and non plastic; common very fine, fine and
medium roots; few very fine and few fine interstitial pores; slight
effervescence, slightly alkaline (pH 7.7); abrupt smooth boundary.

Btk1 — 6 to 15 inches; light yellowish brown (10YR 6/4) silty clay loam, brown
(10YR 4/3) moist; moderate medium and coarse subangular blocky
structure; hard, firm, sticky, and plastic; few very thin clay films on ped
faces; common fine and medium and few very fine and coarse roots; few
very fine and fine tubular pores; slight effervescence, slightly alkaline (pH
7.7); clear smooth boundary.

Btk2 — 15 to 28 inches; light yellowish brown (10YR 6/4) sandy clay loam, dark
yellowish brown (10YR 4/4) moist; moderate fine and medium subangular
blocky structure; hard, firm, slightly sticky, and slightly plastic, common thin
clay films on ped faces; few fine, medium and coarse roots; few very fine a
tubular pores; slight effervescence, moderately alkaline (pH 8.0); clear
smooth boundary.

Bk1 — 28 to 48 inches; very pale brown (10YR 7/4) sandy loam, yellowish brown
(10YR 5/4) moist; few prominent mottles; strong medium and coarse
subangular blocky structure; hard, firm, non sticky, and non plastic; few fine,
medium and coarse roots; few very fine and fine tubular pores; slight
effervescence, moderately alkaline (pH 8.0); clear wavy boundary.

Bk2 — 48 to 60 inches; pale brown (10YR 6/3) sandy loam, yellowish brown
(10YR 5/4) moist; common prominent mottles; massive; slightly hard,
friable, non sticky, and non plastic; few fine, medium and coarse roots;
common very fine tubular pores; slight effervescence, moderately alkaline
(pH 8.0); clear wavy boundary.

C - 60 to 84 inches; very pale brown (10YR 7/3) sandy loam, yellowish brown
(10YR 5/4) moist; many prominent mottles; massive; slightly hard, friable,
non sticky, and non plastic; few very fine, fine, medium and coarse roots;
many very fine interstitial pores; slight effervescence, moderately alkaline
(pH 8.2).
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M Family Soil

The M family soil occurs as major named component in map units 2 and 5. It also
occurs as a minor component in map units 1, 4, and 9. This soil is moderately
deep (20 to 40 inches) to Tropic shale.

Taxonomic classification: fine, mixed, superactive, mesic Aridic Haplustepts

Soil pit 3 is representative of the M family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 2 on a convex
hillslope. It formed in formed in Tropic shale residuum. Slope is 9 percent on a
south southeast slope (160°). Vegetation is big sagebrush, rabbitbrush and
grasses. Soil colors are for dry soil unless specified otherwise. Soil pH values are
laboratory pH.

A — 0 to 4 inches; brown (10YR 4/3) loam, dark brown (10YR 3/3) moist; weak
medium and coarse platy parting to moderate fine granular structure; soft,
very friable, slightly sticky, and slightly plastic; common very fine and few
fine and medium roots; common very fine and few fine tubular pores; slight
effervescence, moderately alkaline (pH 8.1); clear smooth boundary.

Bw — 4 to 13 inches; grayish brown (10YR 5/2) clay loam, brown (10YR 4/3)
moist; strong medium and coarse prismatic parting to strong medium
angular blocky structure; slightly hard, firm, sticky, and plastic; common
very fine and few fine and medium roots; common very fine interstitial and
few fine tubular pores; strong effervescence, moderately alkaline (pH 8.3);
clear wavy boundary.

Bwk — 13 to 20 inches; light brownish gray (2.5Y 6/2) silty clay loam, olive brown
(2.5Y 4/3) moist; strong medium and coarse prismatic parting to strong
medium angular blocky structure; very hard, very firm, very sticky, and very
plastic; few very fine and fine roots; few very fine tubular pores; strong
effervescence, moderately alkaline (pH 8.1); gradual wavy boundary.

Bk — 19 to 33 inches; light brownish gray (2.5Y 6/2) silty clay loam, light olive
brown (2.5Y 5/3) moist; strong medium and coarse angular blocky
structure; very hard, very firm, very sticky, and very plastic; few very fine
roots; few very fine tubular pores; strong effervescence, moderately alkaline
(pH 8.4); gradual wavy boundary.

Cr — 33 inches; decomposing Tropic shale.
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N Family Soil

The N family soil is occurs to a very limited extent in map unit 1. The soil is
similar to the D family soil, but aquic soil conditions were identified. This soil is
very deep (greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, frigid Aquic Calciustolls
O Family Soil

The O family soil occurs as major named component in map units 7. This soil is
very deep (greater than 60 inches).

Taxonomic classification: fine, mixed, superactive frigid Aeric Epiaquepts

Soil pit 38 is representative of the O family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 7 in a wet
meadow east of the Sink Valley fault escarpment. It formed in formed in alluvium
from Tropic shale deposited by a large alluvial fan. Slope is 2 percent on a south
slope (190°). Water table was at 29 inches on March 7, 2007. Vegetation is
sedges, grasses, sagebrush and wild rose. Soil colors are for dry soil unless
specified otherwise. Soil pH values are laboratory pH. Soil too wet to sample or
describe below 40 inches.

A - 0 to 6 inches; light brownish gray (10YR 6/2) silty clay, very dark grayish
brown (10YR 4/2) moist; strong fine and medium subangular blocky
structure; slighty hard, friable, sticky, and plastic; many very fine, fine and
common medium roots; slight effervescence, moderately alkaline (pH 8.0);
clear smooth boundary.

AB — 6 to 12 inches; very pale brown (10YR 7/3) silty clay, yellowish brown
(10YR 5/4) moist; strong fine and medium prismatic structure; hard, firm,
sticky, and plastic; many very fine, fine and common medium roots; strong
effervescence, 3 percent fine soft calcium carbonate masses, moderately
alkaline (pH 8.3); abrupt smooth boundary.

Bk — 12 to 20 inches; light gray (10YR 7/2) silty clay, light yellowish brown (10YR
6/4) moist; 35 percent gleyed; massive; hard, firm, sticky, and plastic;
violent effervescence, 25 percent fine and medium soft calcium carbonate
masses, strongly alkaline (pH 8.5); abrupt smooth boundary.

Bk2 — 20 to 40 inches; white (10YR 8/1) silty clay, light gray (10YR 7/2) moist;
gleyed colors; massive; hard, firm, sticky, and plastic; violent effervescence,
40 percent medium soft calcium carbonate masses, strongly alkaline (field
pH 8.7).

3-14
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P Family Soil

The P family soil is a minor component in map unit 7. This soil is deep (greater
than 40 inches).

Taxonomic classification: fine-loamy, mixed, superactive frigid Aeric Calciaquolls
Q Family Soil

The Q family soil is a minor component in map unit 7. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, frigid Typic Argiaquolls
R Family Soil

The R family soil occurs as major named component in map units 7 and 11. This
soil is very deep (greater than 60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, frigid Typic Argiaquolls

Soil pit 18A is representative of the R family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 7 in a wet
meadow east of the Sink Valley fault escarpment. It formed in formed in alluvium
from Tropic shale deposited by a large alluvial fan. Slope is 4 percent on a west
southwest slope (250°). Water table was at 51 inches on September 14, 2006.
Vegetation is sedges, grasses, and iris. Soil colors are for dry soil unless
specified otherwise. Soil pH values are laboratory pH.

A - 0 to 7 inches; grayish brown (10YR 5/2) clay loam, very dark grayish brown
(10YR 3/2) moist; weak fine subangular blocky parting to medium granular
structure; soft, friable, slightly sticky, and slightly plastic; many very fine,
fine and medium roots; many very fine interstitial pores; slight
effervescence, slightly alkaline (pH 7.7); abrupt smooth boundary

Bw — 7 to 15 inches; pale brown (10YR 6/3) clay loam, brown (10YR 4/3) moist;
common faint mottles; moderate fine and medium subangular blocky
structure; soft, friable, slightly sticky, and slightly plastic; few very fine and
common fine and medium roots; few fine and common medium interstitial
pores; moderate effervescence, moderately alkaline (pH 8.0); abrupt
smooth boundary.

Bk — 15 to 30 inches; pale yellow (2.5Y 7/3) sandy loam, grayish brown (2.5Y
5/3) moist; common faint mottles; moderate fine and medium subangular
structure; slightly hard, friable, slightly sticky, and non-plastic; common
medium and few very fine and fine roots; few very fine tubular pores; 30
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percent angular sandstone gravels; strong effervescence, moderately
alkaline (pH 8.1); abrupt smooth boundary.

2Btk — 30 to 45 inches; light brownish gray (2.5Y 6/2) clay loam, grayish brown
(2.5Y 5/2) moist; many prominent mottles; moderate fine subangular
structure; slightly hard, firm, slightly sticky, and slightly plastic; common
medium and few very fine and fine roots; few very fine tubular pores; 35
percent clay films on ped faces; strong effervescence, moderately alkaline
(pH 8.0); abrupt smooth boundary.

2Cg — 45 to 60 inches; light olive brown (5Y 6/2) sandy clay loam, olive gray (5Y
5/2) moist; massive; few fine and medium roots; few fine tubular pores;
violent effervescence, moderately alkaline (pH 8.0).

S Family Soil

The S family soil is a minor component in map unit 1. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, mesic Aridic Haplustalfs
T Family Soil

The T family soil occurs as major named component in map units 5. It also
occurs as a minor component in map units 10. This soil is shallow (less than 20
inches) to sandstone and shale.

Taxonomic classification: loamy, mixed, superactive, calcareous, mesic Aridic
Lithic Ustorthents

Soil pit 49 is representative of the T family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 5 in the northern
portion of the Coal Hollow project area. It formed in interbeded sandstone and
shale. Slope is 16 percent on a south slope (180°). Vegetation is pinyon pine,
Utah juniper, black sagebrush, and Indian ricegrass. Soil colors are for dry soil
unless specified otherwise. Soil pH values are laboratory pH.

A - 0 to 3 inches; light yellowish brown (2.5Y 6/4) gravelly silty clay loam, light
olive brown (2.5Y 5/4) moist; weak fine and medium subangular parting to
moderate fine granular structure; slightly hard, very friable, slightly sticky,
and slightly plastic; common very fine and few fine, medium and coarse
roots; common very fine interstitial and tubular pores; 30 percent angular
sandstone gravels; strong effervescence, moderately alkaline (pH 8.1);
clear smooth boundary.
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C - 3 to 10 inches; light olive brown (2.5Y 5/4) gravelly loam, olive brown (2.5Y
45/4) moist; massive; slightly hard, very friable, slightly sticky, and slightly
plastic; common very fine and few fine, medium and coarse roots; few very
fine tubular pores; 25 percent angular sandstone gravels; strong
effervescence, moderately alkaline (pH 8.4); clear smooth boundary.

R - 10 inches; sandstone interbeded with shale.

U Family Soil

The U family soil occurs as major named component in map units 10. It also
occurs as a minor component in map units 5 and 11. This soil is shallow (less
than 20 inches) to Tropic shale.

Taxonomic classification: Clayey, mixed, superactive, calcareous, mesic, shallow
Aridic Ustorthents

Soil pit 50 is representative of the U family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 10 on the Sink
Valley fault escarpment. It formed in Tropic shale residuum. Slope is 16 percent
on a west northwest slope (292°). Vegetation is Utah juniper, black sagebrush,
and Indian ricegrass. Soil colors are for dry soil unless specified otherwise. Soil
pH values are laboratory pH.

A - 0 to 4 inches; light brownish gray (2.5Y 6/2) clay, dark grayish brown (2.5Y
4/2) moist; weak medium subangular structure; slightly hard, very friable,
sticky, and plastic; common very fine and few fine and medium roots;
common very fine interstitial and tubular pores; strong effervescence,
moderately alkaline (pH 8.4); clear smooth boundary.

C1 -4 to 11 inches; light brownish gray (2.5Y 6/2) clay, dark grayish brown (2.5Y
4/2) moist; massive; hard, firm, sticky, and plastic; common very fine and
few fine and medium roots; few very fine tubular pores; strong
effervescence, moderately alkaline (pH 8.1); clear smooth boundary.

C2 - 11 to 19 inches; light brownish gray (2.5Y 6/2) clay, dark grayish brown
(2.5Y 4/2) moist; massive; hard, firm, sticky, and plastic; few very fine and
fine roots; few very fine tubular pores; strong effervescence, moderately
alkaline (pH 8.4); clear smooth boundary.

Cr — 19 inches; decomposing Tropic shale.
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V Family Soil

The V family soil was correlated to the O family during preparation of the soil
survey report.

W Family Soil

The W family soil occurs as major named component in map unit 9. This soil is
deep (greater than 40 inches).

Taxonomic classification: fine-loamy, mixed, superactive, mesic Aridic Haplustolls

Soil pit 42 is representative of the W family soils that occur within the year one
portion of the Coal Hollow project area. It is located in map unit 9 adjacent to
Robinson Creek. It formed in alluvium derived from Tropic shale and deposited
by a large alluvial fan. Slope is 7 percent. Vegetation is Utah juniper, sagebrush,
rabbitbrush, and grasses. Soil colors are for dry soil unless specified otherwise.
Soil pH values are laboratory pH. Soils were not described below 48 inches in
this pit.

A — 0 to 9 inches; brown (10YR 5/3) cobbly loam, very dark grayish brown
(10YR 3.2) moist; moderate fine granular structure; soft, very friable, non-
sticky, and non-plastic; common very fine and fine and few medium roots;
10 percent gravels and 5 percent cobbles; moderate effervescence,
moderately alkaline (pH 7.9); clear smooth boundary.

Bw — 9 to 24 inches; pale brown (10YR6/3) cobbly silty clay, dark brown (10YR
4/3) moist; strong medium and coarse subangular blocky structure; slightly
hard, firm, sticky, and plastic; few very fine, fine, and medium roots; 10
percent gravels and 5 percent cobbles; strong effervescence, moderately
alkaline (pH 8.1); gradual wavy boundary.

Bwk — 24 to 36 inches; pale brown (10YR 6/3) sandy clay loam, brown (10YR
5/3) moist; strong medium and coarse subangular blocky structure; slightly
hard, firm, slightly sticky, and slightly plastic; few fine and medium roots; 5
percent gravels and 3 percent cobbles; strong effervescence, moderately
alkaline (pH 8.3); clear wavy boundary.

Bk — 36 to 48 inches; light yellowish brown (10YR 6/4) sandy loam, yellowish
brown (10YR 5/4) moist; massive; hard, firm, slightly sticky, and non-plastic;
few very fine and fine roots; trace of gravels and cobbles; strong
effervescence, strongly alkaline (pH 8.6).
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Soil Limiting Features

Topsoil and subsoil salvage depths were determined by the depth to carbonates,
poor soil pH (greater than 8.5), salinity (EC), sodicity (SAR), texture and depth to
parent material. Clayey soils, carbonate accumulations and corresponding poor
pH are the primary limiting soil features in the Coal Hollow project area. The
depth to each of these limiting soil features varies by soil type and map unit.

The determination of good, fair, poor, or unsuitable qualities of the topsoil and
subsoil is based on the soil suitability criteria established by the Utah Division of
Oil Gas and Mining's Guidelines for Management of Topsoil and Overburden
(Utah DOGM, 2005). The Utah DOGM suitability guidelines are summarized in
table 4-1.

Table 4-1. Soil suitability and unsuitability criteria (Utah DOGM, 2005).

Criteria Good Fair - Poor
Saturation % 25to 55 256 to 80 <25 or >80
pH 6.5t08.2 6.0t0 6.4 55t06.0 <56.5
8.2t08.5 861t09.0 >9.0
EC (mS/cm Oto4 4108 8to 15 >15
25°C)
SAR Oto4 5t0 10 10to 14 >14
CaCO; % <15 15 to 30 >30
Texture sl, 1, sil, scl, vfsl,  cl, sicl, sc, Is, Ifs  sic, s, sc, ¢, COS, g, vcos
fsl fs, vfs
Total Organic <10% £10%
Carbon
Available Water >0.10 0.05t00.10 <0.05
Capacity moderate low very low
K factor <0.37 0.37 >0.37

Topsoil and Subsoil Salvage Depths

Table 4-2 identifies the depth of topsoil, subsoil, and clayey subsoil that may be

available for salvage based on field evaluations of soil pits and laboratory
analysis of soil samples. Salvage depths may include some poor quality

materials when the average of mixed soil is still within the fair range. Field data
sheets are in appendix B. Results of the laboratory analysis of soil samples are
contained in appendix C.




Section Four Topsoil & Subsoil Salvage

Soils with less than good EC and SAR qualities were not included in the salvage
depths. These soils were often associated with poor carbonate or pH levels.

Clayey subsoil soil includes clay and silty clay soil textures. It is of lesser quality
relative to the other subsoil, but it is present in the native soil profiles and will be
needed to achieve an adequate reclamation soil profile depth.

Actual topsoil and subsoil salvage depths will be closely monitored by Alton Coal
Development staff in consultation with a certified professional soil scientist to
ensure that unsuitable materials are not incorporated into the topsoil and subsoil
stockpiles or placed directly into the reclamation soil profile.

Table 4-2. Topsoil and subsoil salvage depths by map unit in year 1 disturbance area.

Average
Percent Clayey Total
Map of Map Topsoil Subsoil Subsoil Salvage
Unit Unit Soil Types Depth  Depth Depth Depth
% inches Inches Inches Inches
1 A - J families complex, 3 to 8 percent slopes
65 A 8 0 36
15 J 12 36 0
10 D 10 0 38
5 S 6 0 24
5 M 11 8 14
Average salvage depths’ 9 6 29 44
2 M - B - D families complex, 3 to 8 percent slopes
60 M 11 8 14
25 B 12 0 36
15 D 5 0 26
Average salvage depths’ 10 5 20 35
3 E - J families complex, 3 to 8 percent slopes
60 E 6 28 14
30 J 7 45 0
5 A 8 0 36
5 11 8 14
Average salvage depths' 7 31 11 49
4 C - H - J families complex, 3 to 8 percent slopes
50 Cc 9 39 0
25 H 12 36 0
15 J 7 45 0
5 b 10 0 14
5 A 8 0 36
Average salvage depths’ 9 35 3 45
5 B - M - T families complex, 8 to 25 percent slopes

4-2
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Average
Percent Clayey Total
Map of Map Topsoil Subsoil Subsoil Salvage
Unit Unit Soil Types Depth Depth Depth Depth
% inches Inches Inches Inches
40 B 5 0 27
30 M 5 0 27
20 T 10 0 0
10 U 6 13 0
Average salvage depths’ 6 1 19 26
6 F - G - C families complex, 1 to 5§ percent slopes
45 F 12 0 0
20 G 14 34 0
20 c 8 40 0
15 It 6 36 0
Average salvage depths' 1 20 0 31
7 O - R families complex, 1 to 5 percent slopes
55 o 8 0 16
20 R 7 41 0
10 Q 9 38 0
10 P 6 18 6
3 L 9 48 0
2 C 9 39 0
Average salvage depths’ 8 16 9 33
8 L - H - K families complex, 3 to 8 percent slopes
40 L 9 48 0
30 H 6 66 0
20 K 8 40 0
10 Cc 9 39 0
Average salvage depths' 8 51 0 59
9 D - W families complex, 5 to 30 percent slopes
55 D 9 0 38
30 w 9 39 0
10 A 12 0 36
5 Creek bottom 0 0 0
Average salvage depths’ 9 12 25 46
10 U family, 8 to 25 percent slopes
85 u 6 13 0
10 T 10 0 0
5 B 5 0 27
Average salvage depths’ 6 11 1 18
11 A family, 8 to 25 percent slopes
85 A 8 0 40
10 B 5 0 27
5 u 6 13 0
Average salvage depths’ 8 1 37 46
1.Average salvage depths for map unit is the sum of soil type salvage depths multiplied by percent of map
unit.
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Topsoil and Subsoil Quantities

The estimated quantities of topsoil and subsoil that will be salvaged from mining
disturbance areas is contained in table 4-3. The estimated quantities of salvaged
topsoil where facilities, roads, and stockpiles will be constructed are table 4-4.
Drawing 2-2 shows the areas where only topsoil will be salvaged and where both
topsoil and subsoil will be salvaged.

Table 4-3. Estimated topsoil and subsoil quantities that will be salvaged from
year 1 mining disturbance areas.

Disturbance Clayey
Map Unit Area Topsoil Subsoil Subsoil
acres cubic yards cubic yards cubic yards
1 23.3 28,193 18,795 90,844
2 5.7 7,663 3,832 16,327
3 25.1 23,622 104,611 37,120
4 78.2 94,622 367,974 31,541
5 13.3 10,729 1,788 33,974
6 14.7 21,740 39,527 0
7 6.9 7,421 14,843 8,349
8 0 0 0 0
9 7.4 8,954 11,939 24,872
10 0 0 0 0
11 5.2 5,593 699 25,867
Totals 179.8 208,537 564,008 267,894
Mining Area Soil Depths (inches) 9 23 11
Total (inches) 43
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Table 4-4. Estimated topsoil quantities that will be salvaged where facilities,
' roads, and stockpiles will be constructed in Coal Hollow project area
during year 1.
Facilities, Roads,
and Stockpile
Map Unit Disturbance Area Topsoil
acres cubic yards
1 32.3 39,083
2 12.3 18,190
3 0 0
4 8.5 10,285
5 14.5 11,697
6 0 0
7 38 4,087
8 10.7 11,508
9 16.3 19,723
10 1.1 887
11 6.7 7,206
Totals 106.2 122,667
Average Topsoil Replacement Depth for
| “Non-mioning Areas (inches) 9
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Native Soil Profile Features

The combined depth of topsoil and subsoil varies in native soil profiles within the
Coal Hollow project area depending on physiographic setting and soil texture.
The depth to which soil carbonates have leached over time is an indicator of how
deep soil moisture normally penetrates. Variations in available water holding
capacity (determined by soil texture, EC, and SAR) result in varying soil depths,
but are similar within soil types. Table 5-1 contains the average depths to
carbonates, poor soil pH, or unsuitable SAR levels by soil map unit.

Table 5-1. Average depths to limiting soil features by map unit.

Depth to
Limiting
Map Soil
Unit  Feature Limiting Soil Feature
inches
1 33 Soil carbonate accumulation.
2 37 Soil carbonate accumulation. Moderately deep to shale. Fair EC and SAR.
3 22 Soil carbonate accumulation and pH.
4 30 Soil carbonate accumulation and pH.
5 32 Moderately or shallow to shale.
6 18 Poor to unacceptable pH and carbonate accumulation.
7 30 Soil carbonate accumulation and pH.
8 36 Soil carbonate accumulation and pH.
9 36 Poor pH and soil carbonate accumulation.
10 19 Shallow to shale.
11 24 Soil carbonate accumulation.
Ave 31 Average does not include map units 6 (very limited area) ad 10 (shallow

soils).

Overburden Quality

SAR and pH are limiting features of the shale overburden that can have an
impact on the establishment of acceptable post mining vegetation. SAR levels in
shale overburden from core hole § ranged from 33.4 to 52.4. The pH ranged from
8.3 to 9.5 in the core hole 5 samples. The SAR levels are well above the Utah
DOGM'’s poor range for soil and soil substitutes. It will be important to have
adequate depth of suitable cover above this unsuitable material. Utah DOGM
Guidelines for Management of Topsoil and Overburden stipulates a minimum of
“four feet of cover is required over any toxic or acid-forming materials (p. 4, Utah
DOGM, 2005).”

SAR and pH levels in samples from core hole 3 were within the Utah DOGM
good to fair range.
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Reclamation Soil Profile Depth

The soil depths listed in table 5-1 represent the average depths to which natural
soil development has taken place over time based on normal climatic patterns for
the Alton, Utah area. Alton Coal Development will construct a post mining
reclamation soil profile that is a minimum 40 inches thick when not underlain by
sodic Tropic shale or any other unacceptable material. This depth is 1.3 times the
native depth to limiting soils features (see table 5-1). It will hold 6.51 inches of
moisture (one half of normal November, plus December through February, and
one half of March precipitation) based on an available water capacity (AWC) of
0.18 inches of water per inch of soil and provide a four inch buffer above the
overburden. The four inch buffer will be able to hold 0.72 inches of above normal
winter precipitation (11 percent of normal). The AWC of 0.18 inches of water per
inch of soil is the low end for heavy clay loams, clays, and silty clays, which are
dominant in the Coal Hollow project area.

The reclamation soil profile will be increased to 48 inches when the soil texture is
sandy loam, loam, clay loam, or sandy clay loam. The AWC for these soil
textures ranges from 0.12 to 0.16 inches of water per inch of soil.

Stockpile and Placement of Topsoil and Subsoil

Topsoil and subsoil will be salvaged and stockpiled or directly placed in its final
location separately. Alton Coal Development will minimize the stockpiling of
topsoil and subsoil by implementing direct placement of these soil materials as
much as possible. Direct placement of topsoil and subsoil will minimize impacts
on the soil resource. Topsoil and subsoil stockpiles will be identified with signs
and protected from other mining activities. Topsoil and subsoil stockpile locations
are shown on Drawing 2-2.

Subsoil and clayey subsoil materials will be stockpiled or directly placed as one
material. Mixing of clayey and medium textured soils will help mitigate the
impacts of the clayey subsail.

Topsoil placement depths will range from 6 to 12 inches depending on the soil

type and map unit that is being salvaged. It is anticipated that the average topsoil
placement depth will be 9 inches in both mined and non-mined areas.

Topsoil and subsoil stockpiles will be protected from wind and water erosion until
vegetation has become established.

Substitute Subsoil

The depth of overburden overlaying the Tropic shale ranges from a few feet to
forty feet or more. Laboratory analysis of this material indicates that some of it is
similar in quality to the native subsoil based on the Utah DOGM soil suitability
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guidelines (Utah DOGM, 2005). The upper twenty to thirty feet of non-shale
overburden is suitable for use as substitute subsoil, based on lab analysis of
samples from deep backhoe pits at core hole locations 1, 3, 5, and 6 in April
2007. Table 5-2, shows the maximum, minimum, and average lab analysis
values for the April 2006 core hole samples. The average values in table 5-2
represent an estimate of the resulting values when material from below the
topsoil layer and above thirty feet is mixed during excavation. Laboratory analysis
results of this overburden testing are in appendix C.

Table 5-2. Ranges and averages of soil suitability for overburden sampled from
pits adjacent to core holes 1, 3, 5, and 6 in April 2007.

Maximum Minimum Average
Sand % 82.0 0 35.3
Silt % 61.0 13.0 35.9
Clay % 61.0 5.0 28.8
texture Clay Loam
pH 8.4 7.8 8.2
ECe (ms/cm) 3.13 0.25 0.67
Saturation % 97.6 20.2 52.6
SAR 3.57 0.05 0.63
AcidBase 650 160 315
Potential kT
Lime % 64.7 15.6 31.56
Organic 1.05 0.1 0.46
Carbon
Boron 0.40 <0.10 0.29

The only parameter listed in table 5-2 with an average value that could be limiting
to the establishment of vegetation would be the percent lime. Percent lime values
for 9 of the 16 samples are between 15 and 30 percent, which puts them in the
fair category (Utah DOGM, 2005).

ACD will salvage suitable overburden for use as substitute subsoil material from
the zone below the topsoil layer (9 inches thick average) to a maximum depth of
30 feet, excluding any Tropic shale materials. ACD will do additional core hole
sampling ahead of the mining operation to identify the zones in which suitable
materials occur for maximum salvage potential of substitute subsail.
Representative overburden samples from the core holes will be analyzed for pH,
conductivity, SAR, percent lime, and texture.

ACD will monitor pH, conductivity, texture and percent lime in the field during
mining operations to ensure that only materials with good or fair suitability are
placed in the upper 4 feet of the reclamation soil profile (p. 4, Utah DOGM's
Guidelines for Management of Topsoil and Overburden, 2005). Representative
overburden samples will be analyzed for SAR at a qualified laboratory.
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2390 West HWY 56
Cedar City, Utah 84720
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1594 West North Temple, Suite 1210
Salt Lake City, UT 84114-5801

RE: Prime Farmland Determination, Alton Coal Development Company, LLC, Proposed Coal Hollow
Mine, C/025/0005, Task ID#2567

Dear Priscilla:

As requested, a Farmland Conversion Impact Rating (Form AD 1006) is enclosed, for the proposed
Coal Hollow Mine area, located near Alton City in Kane County, Utah.

No Prime Farmland or Soils of Statewide Importance were found within the study area, per criteria
outlined in the National Soil Survey Handbook Part 622 and Exhibit UT603-1, respectively. No
NRCS published, or SSURGO certified soil survey data exists for the project area, so an on-site
investigation, soil sampling and descriptions were used for this assessment. Although soils within the
proposed activity area do not presently meet the criteria for Prime Farmland or Soils of Statewide
Importance (SSI), they could classify as Soils of Statewide Importance, if irrigated.

Soils are alluvium and residuum, primarily formed from Tropic Shale parent material that exhibit
mollic epipedons and contain little to no rock fragments on the soil surface or in the soil profiles, to a
depth of 60 inches. Subsurface textures are typically silty clay, with the upper horizons from 0 to 27
inches ranging from silty clay loam to clay loam textures. Visible calcium carbonate and salt
concentrations were observed in the soil profile, ranging from 10 inches to 27 inches deep and
extending to depths of 60 inches or greater. Slopes range from 1 to 10 percent, with some minor areas
exceeding 20 percent. Observed scils are predominantly Fine, mixed, superactive, mesic Pachic
Calciustolls and Fine, mixed, superactive, mesic Aridic Natrustolls.

An available and reliable source of moisture to sustain crops common to the area is the primary
limiting factor that excludes the observed soils from classifying as Prime Farmland or SSI.. In the case

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer
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of SSI, a reliable source of water is the only factor that excludes soils from classifying as such where
slopes are less than 14 percent.

In addition to a lack of a reliable source of water, soils did not classify as Prime Farmland due to high
pH, high electrical conductivity, excessive erosion potential on steep slopes and slow permeability
rates.

Within the scope of the proposed project area, no conversion of Prime Farmland or Soils of Statewide
Importance would occur because soils in the project area do not classify as such.

If you need any additional information of have questions, please do not hesitate to contact me.

Sincerely,

Corey Meier
Soil Scientist

Enclosures

Cc: Michael Domeier, State Soil Scientist, SLC, UT

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer




U.S. Department of Agriculture

FARMLAND CONVERSION IMPACT RATING

PART | (To be completed by Federal Agency)

Name Of Project poh05ed Coal Hollow Mine

Federal Agency Invaived | ;5pa - NRCS

Proposed Land Use Coal mine

County And State  Kane, Utah

PART Ii (To be completed by NRCS)

Deto Roquest Recaived By NRCS

Does the site contain prime, unique, statewide or focal important farmland? .

-No ! Acmslmgabd AvamgeFarmSiu

%

Major Crop(s)

Farmable Land In Gowvt. Jurisdiction .
Acres: ' %

AmoumOtmeAsDeﬂnedePPA
Acres: %

Name Of Land Evaluation System Used

Name Of Local Site Assessment System

Date Land Evakuation Retumed By NRCS

’ (If no, the FPPA does not apply — do not complete additional parts of this fon'n)
|
|
|
\

Afemnative Site Rating
Site B Ste G

PART Il (To be completed by Federal Agency)

A. Total Acres To Be Converted Directly
B. Total Acres To Be Converted Indirectly
C. Total Acres In Site

PART IV (To be completed by NRCS) Land Evaluation Information

A. Total Acres Prime And Unique Farmland

B. Total Acres Statewide And Local important Farmiand

C. Percentage Of Farmland In County Or Local Govt. Unit To Be Converted -
D. Percentage Of Farmiand In Govt. Jurisdiction With Same Or Higher Relaﬁve Value

PART V (To be completed by NRCS) . Land Evaluation Criterion

Relative Value Of Famniand To Be Converted (Scale of 0 {0 100 Points)
|

\

\

Site A Site D

0.0 0.0 0.0 0.0

[ 1

Maximum
Points

PART VI (To be completed by Federal Agency}

Site Assessment Criteria (These critenia are explained in 7 CFR 658.5(b)
. Area In Nonurban Use

. Perimeter In Nonurban Use

. Percent Of Site Being Farmed

. Protection Provided By State And Local Government
. Distance From Urban Builtup Area

. Distance To Urban Support Services

Size Of Present Farm Unit Compared To Average

. Creation Of Nonfarmable Farmland

. Availability Of Farm Support Services

10. On-Fam Investments

|

|

|

olo|~jo|olslwinis

11. Effects Of Conversion On Farm Support Services
12. Compatibility With Existing Agricultural Use
TOTAL SITE ASSESSMENT POINTS

160

PART VIl (To be completed by Federal Agency)

100
160
260

0 0
0 0 0
0 0 0

Was A Local Site Assessment Used?
Yes No OO

Reason For Selection: Thg project impacts Fine, mixed, superactive, mesic Pachic Calciustolls and Fine, mixed, superactive, mesic Aridic

Relative Value Of Farmiand (From Part V) 0

Total Site Assessment (From Part Vi above or a local
site assessment)

TOTAL POINTS (Total of above 2 lines)

Site Selected: Date Of Selection 10/30/06

| Natrustolls. No NRCS SSURGO certified soil survey presently exists for the project area. Impacted soils and determinations were evaluated
by conducting a local site assessment. Observed soils do not classify as Prime Farmland, but do classify as Soils of Statewide Importance, if

imigated. Because no irrigation is present, soils do not classify as Soils of Statewide Importance.

(See Instructions on reverse side) Form AD-1006 (10-83)

This form was electranically produced by National Pi




STEPS IN THE PROCESSING THE FARMLAND AND CONVERSION IMPACT RATING FORM

Step 1- Federal agencies involved in proposed projects that may convert farmland, as defined in the Farmland Protection
Policy Act (FPPA) to nonagricultural uses, will initially complete Parts 1 and III of the form.

Step 2 — Originator will send copies A, B and C together with maps indicating locations of site(s), to the Natural Resources
Conservation Service (NRCS) local field office and retain copy D for their files. (Note: NRCS has a field office in most counties
in the U.S. The field office is usually located in the county seat. A list of field office locations are available from the NRCS
State Conservationist in each state).

Step 3 - NRCS will, within 45 calendar days after receipt of form, make a determination as to whether the site(s) of the pro-
posed project contains prime, unique, statewide or local important farmland.

. Step ‘4 — In cases where farmland covered by the FPPA will be converted by the proposed project, NRCS field offices will com-

plete Parts II, IV and V of the form.

Step 5 - NRCS will return copy A and B of the form to the Federal agency involved in the project. (Copy C will be retained for
NRCS records).

Step 6 — The Federal agency involved in the proposed project will complete Parts VI and VII of the form.

Step 7 — The Federal agency involved in the proposed project will make a determination as to whether the proposed conver-
sion is consistent with the FPPA and the agency’s internal policies.

INSTRUCTIONS FOR COMPLETING THE FARMLAND CONVERSION IMPACT RATING FORM

Partl:  In completing the "County And State" questions list all the local governments that are responsible
for local land controls where site(s)are to be evaluated.

Part IIL: In completing item B (Total Acres To Be Converted Indirectly), include the following:

1. Acres not being directly converted but that would no longer be capable of being farmed after the conver-
sion, because the conversion would restrict access to them.

2. Acres planned to receive services from an infrastructure project as indicated in the project justification
(e.g. highways, utilities) that will cause a direct conversion.

Part VI: Do not complete Part VI if a local site assessment is used.

Assign the maximum points for each site assessment criterion as shown in § 658.5 (b) of CFR. In cases of
corridor-type projects such as transportation, powerline and flood control, criteria #5 and #6 will not apply -
and will, be weighed zero, however, criterion #8 will be weighed a maximum of 25 points, and criterion
#11 a maximum of 25 points.

Individual Federal agencies at the national level, may assign relative weights among the 12 site assessment
criteria other than those shown in the FPPA rule. In all cases where other weights are assigned relative adjust-
ments must be made to maintain the maximum total weight points at 160.

In rating alternative sites, Federal agencies shall consider each of the criteria and assign points within the
limits established in the FPPA rule. Sites most suitable for protection under these criteria will receive the
highest total scores, and sites least suitable, the lowestscores.

Part VII: In computing the "Total Site Assessment Points" where a State or local site assessment is used
and the total maximum number of points is other than 160, adjust the site assessment points to a base of160.
Example: if the Site Assessment maximum is200 points, and alternative Site "A" is rated 180 points;

Total points assigned Site A = 180 x 160 = 144 points for Site “A.”

Maximum points possible 200




Appendix B Field Data Sheets

Taxonomic classification of the soil profiles was finalized using the field
description notes, results of laboratory analysis of soil samples, and examination
of the micromonolith box samples. The following diagnostic soil horizons were
identified in some of the Coal Hollow soil profiles.

Mollic epipedons (dark soil surface),

Calcic horizon (accumulation of secondary calcium carbonates);
Cambic horizon (indication of soil development);

Argillic horizon (accumulation of illuvial clays);

Aquic conditions (presence of ground water in the soil profile), and
Lithic or paralithic contact with sandstone or shale parent material.

Mollic epipedon determination is based on the soil color using the Munsell Soil
Color Charts. Surface dry colors must have a value of 5 or less with a chroma
of 3 or less, while the moist color must have a value of 3 or less with a chroma
of 3 or less.

Calcic horizons must be at least 6 inches thick and have secondary calcium
carbonates in the subsurface or subsoil. The amount of calcium carbonate
required is dependent on the percent clay in the fine-earth fraction.

Cambic horizons are an indication of early soil development. Soils with
moderate or strong soil structure in the subsurface are an indication of a
cambic horizon.

Argillic horizons are identified by an accumulation of illuvial clay in a
subsurface horizon. The amount of clay increase is based on the overlying soil
horizon. The presence of clay films in the argillic horizon is also required.

Aquic conditions are identified in the soil profile by the presence of redox
concentrations, mottled soil colors, or gleyed colors. The depth at which these
features occur determines the suborder (less than 20 inches) or sub-group (20
to 30 inches) classification of the soil. The presence of aquic features below 30
inches does not have an effect on the taxonomic classification of the soil, but
was included in the soil type description.

Lithic or paralithic contacts are diagnostic when shale or sandstone occurs
within 20 inches or the soil surface. Moderately deep contacts (20 to 40 inches
deep) are identified in the soil type descriptions.

It was not possible to correlate the Coal Hollow soil profiles to established soil
series. Because most of the established series within the taxonomic soil
families were from areas with warmer soil temperatures, longer growing
seasons, or other dissimilar features. Most of the established soil series were
from eastern New Mexico, southeastern Colorado, northeastern Wyoming, or
the Dakotas. Soils in the Alton, Utah area have not been mapped by the
Natural Resource Conservation Service (C. Meier, 2006).
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Appendix B

Table B-1. Taxonomic classification of soil pedons, Coal Hollow Soil Survey, year 1.

Pedon Soil Type Map Unit Taxonomic Family Classification

LOF-1 A 1 fine, mixed, superactive, mesic Aridic Calciustept
LOF-2 D 2 fine, mixed, superactive, mesic Aridic Calciustept
LOF-3 M 2 fine, mixed, superactive, mesic Aridic Calciustept
LOF-4 B 2 fine, mixed, superactive, mesic Aridic Haplustepts
RDV-5 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
RDV-6 E 3 fine-loamy, mixed, superactive, mesic Aridic Calciustept
RDV-7 D 4 fine, mixed, superactive, mesic Aridic Calciustoll
1YR-8 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-9A F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-9B G 6 coarse-loamy, mixed, superactive, frigid Typic Calciaquoll
1YR-10 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-11 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-12 M 2 fine, mixed, superactive, mesic Aridic Calciustept
SP-13 E 3 fine-loamy, mixed, superactive, mesic Aridic Calciustept
SP-14 | 6 fine-loamy, mixed, superactive, frigid Aquic Calciustept
SP-15 F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-16 C 6 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-17 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-18A R 7 fine-loamy, mixed, superactive, frigid Typic Argiaquoll
WRD-18B C 4 fine-loamy, mixed, superactive, frigid Typic Argiaquoll

| WRD-19 J 4 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

| WRD-20 H 8 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

| WRD-21 K 8 coarse-loamy, mixed, superactive, mesic Aridic Calciustept
WRD-22 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf

‘ WRD-23 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

DAH-24 B 5 fine, mixed, superactive, mesic Aridic Haplustepts
DAH-25 M 5 fine, mixed, superactive, mesic Aridic Calciustept
SP-26 N 1 fine, mixed, superactive, frigid Aquic Calciustoll
SP-27 A 1 fine, mixed, superactive, mesic Aridic Calciustept

| SP-28 A 11 fine, mixed, superactive, mesic Aridic Calciustept

| SP-29 D 9 fine, mixed, superactive, mesic Aridic Calciustoll

| SP-30 A 1 fine, mixed, superactive, mesic Aridic Calciustept

} SP-31 J 3 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

| SP-32 J 1 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll
SP-33 D 1 fine, mixed, superactive, mesic Aridic Calciustoll
SP-34 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-35 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-36 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-37 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-38 0] 7 fine, mixed, superactive, frigid Aeric Epiaquept
SP-39 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-40 P 7 fine-loamy, mixed, superactive, frigid Aeric Calciaquoll
SP-41 D 9 fine, mixed, superactive, mesic Aridic Calciustoll
SP-42 W 9 fine-loamy, mixed, superactive, mesic Aridic Haplustoll
SP-43 Q 7 fine, mixed, superactive, frigid Typic Argiaquoll
SP-44 O 7 fine, mixed, superactive, frigid Aeric Epiaquept
SP-45 0] 7 fine, mixed, superactive, frigid Aeric Epiaquept
SP-46 R 7 fine-loamy, mixed, superactive, frigid Typic Argiaquoll
SP-47 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf

. SP-48 S 1 fine, mixed, superactive, mesic Aridic Haplustalf

SP-49 T 5 loamy, mixed, superactive, calcareous, mesic Aridic Lithic Ustorthent
SP-50 U 10 Clayey, mixed, superactive, calcareous, mesic, shallow Aridic Ustorthent
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Appendix B

Table B-2. Taxonomic classification of soil pedons sorted by soil type, Coal Hollow Soil Survey, year 1.

‘ Pedon Soil Type Map Unit Taxonomic Family Classification
LOF-1 A 1 fine, mixed, superactive, mesic Aridic Calciustept
SP-27 A 1 fine, mixed, superactive, mesic Aridic Calciustept
SP-28 A 11 fine, mixed, superactive, mesic Aridic Calciustept
SP-30 A 1 fine, mixed, superactive, mesic Aridic Calciustept
LOF-4 B 2 fine, mixed, superactive, mesic Aridic Haplustepts
DAH-24 B 5 fine, mixed, superactive, mesic Aridic Haplustepts
RDV-5 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-8 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-10 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-16 C 6 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-17 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-18B (] 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-23 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-34 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-35 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
LOF-2 A 2 fine, mixed, superactive, mesic Aridic Calciustoll
RDV-7 D 4 fine, mixed, superactive, mesic Aridic Calciustoll
SP-29 D 9 fine, mixed, superactive, mesic Aridic Calciustoll
SP-33 D 1 fine, mixed, superactive, mesic Aridic Calciustoll
| S_P-41 D 9 fine, mixed, superactive, mesic Aridic Calciustoll
; RDV-6 E 3 fine-loamy, mixed, superactive, mesic Aridic Calciustept
| SP-13 E 3 fine-loamy, mixed, superactive, mesic Aridic Calciustept
| 1YR-9A F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
| SP-15 F 6 coarse-loamy, mixed, superactive, mesic Aridic Caiciustoll
. 1YR-9B G 6 coarse-loamy, mixed, superactive, frigid Typic Calciaquoll
TYR-11 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-20 H 8 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
| SP-36 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
‘ SP-37 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
% SP-39 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
| rSP-14 | 6 fine-loamy, mixed, superactive, frigid Aquic Caiciustept
i WRD-19 J 4 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll
| SP-31 J 3 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll
| SP-32 J 1 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll
| WRD-21 K 8 coarse-loamy, mixed, superactive, mesic Aridic Calciustept
‘ WRD-22 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
| SP-47 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
LOF-3 M 2 fine, mixed, superactive, mesic Aridic Caiciustept
} 1YR-12 M 2 fine, mixed, superactive, mesic Aridic Calciustept
; DAH-25 M 5 fine, mixed, superactive, mesic Aridic Calciustept
| SP-26 N 1 fine, mixed, superactive, frigid Aquic Calciustoll
1 SP-38 (o] 7 fine, mixed, superactive, frigid Aeric Epiaquept
| SP-44 0] 7 fine, mixed, superactive, frigid Aeric Epiaquept
| SP-45 O 7 fine, mixed, superactive, frigid Aeric Epiaquept
| [SP-40 P 7 fine-loamy, mixed, superactive, frigid Aeric Calciaquoll
‘ [SP43 Q I fine, mixed, superactive, frigid Typic Argiaquoll
SP-46 R 7 fine-loamy, mixed, superactive, frigid ‘pric Argiaquolt
WRD-18A R 7 fine-loamy, mixed, superactive, frigid Typic Argiaquoll
SP-48 S 1 fine, mixed, superactive, mesic Aridic Hapiustaif
. SP-49 T 5 loamy, mixed, superactive, calcareous, mesic Aridic Lithic Ustorthent
SP-50 U 10 clayey, mixed, superactive, calcareous, mesic, shallow Aridic Ustorthent
SP42 W 9 fine-loamy, mixed, superactive, mesic Aridic Haplustoll
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Appendix B

Table B-3. Taxonomic classification of soil pedons sorted by map unit, Coal Hollow Soil Survey, year 1.

|_Pedon__ Soil Type Map Unit Taxonomic Family Classification
LOF-1.. A 4. |fine; mixed, superactive, mesic Aridic Calciustept -
SP-27 HE oA 1;-_ fine, mixed, superactive, mesic Aridic Calciustept:
SP-30 A 21 [fine, mixed, superactive, mesic Aridic Calciustept:
SP-33 2D 2«4 [fine, mixed, superactive, mesic Aridic Calciustoll:
SP-32- . g 71 |fine-loamy, mixed, superactive, mesic Calcidic Arglustoﬂ
SP-26 N ~>4 . [fine, mixed, superactive, frigid Aquic Calciustell - * -
SP-48 - 8 =17 |fine, mixed, superactive, mesic Aridic Haplustalf.
LOF-2 A 2 fine, mixed, superactive, mesic Aridic Calciustept
1YR-12 M 2 fine, mixed, superactive, mesic Aridic Calciustept
LOF-3 M 2 fine, mixed, superactive, mesic Aridic Calciustept
LOF-4 B 2 fine, mixed, superactive, frigid Aridic Haplustepts
RDV-6 - T E - 37 |fine-loamy, mixed, superactive, mesic Aridic Calciustept
SP-13 . | - E 3 |fine-loamy, mixed, superactive; mesic Aridic Calciustept
SP-31 - Joo 3. lfine-loamy, mixed, superactive, mesic Calcidic Argiustoll:*
RDV-5 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-8 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-10 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-17 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-18B C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-23 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-34 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-35 C 4 fine-loamy, mixed, superactive, mesic Ardidic Calciustoll
RDV-7 D 4 fine, mixed, superactive, mesic Aridic Calciustoll
1YR-11 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-36 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-37 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-39 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-19 J 4 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll
DAH-24 -} - B - .5 . Hfine, mixed, superactive, mesic Aridic Haplustept: g
DAH-25 | M. - -5 [fine, mixed, superactive, mesic Aridic Calciustept =
SP49 Ay -5 lloamy, mixed, superactive, calcareous, mesic Aridic thhlc;Ustorm
SP-16 C 6 fine-loamy, mixed, superactive, mesic Aridic Calciustoll -
1YR-9A F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-15 F 6 coarse-loamy, mixed, superactive, mesic Aridic Caiciustoli
1YR-9B G 6 coarse-loamy, mixed, superactive, frigid Typic Calciaquoll
SP-14 | 6 fine-loamy, mixed, superactive, frigid Aqunc Calcmstept
[SP-38 e 7 |fine, mixed, superactive, frigid Aeric Eplaquept S
SP45 -1 0 - 7. Ifine, mixed, superactive, frigid Aeric Epiaquept
SP44" - {. O 7 fine, mixed, superactive, frigid Aeric Epiaquept =
SP40 ¢ P 7. |fine-loamy, mixed, superactive, frigid Aeric Calcxaquoil
SP43 . I Q- 7 74 . |fine, mixed, superactive, frigid Typic Argiaquoll - -
SP46 .| <R 7 fine-loamy, mixed, superactive, frigid TypucArg:aquoll‘
WRD-18A ] R - - ¥~ |fine-loamy, mixed, superactive, frigid Typic Argiaquoll.”
WRD-20 H 8 coarse-loamy, mixed, superactive,-mesic Andic Calciustoll
WRD-21 K 8 coarse-loamy, mixed, superactive, mesic Aridic Calciustept
WRD-22 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
SP-47 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
SP-29 D= -9 . Iine, mixed, superactive, mesic Aridic Calciustoll -
SP-41- D 9 lfine, mixed, superactive, mesic Aridic Calciustoll.
SP-42 W -9 fine-loamy, mixed, superactive, mesic Aridic Haplustoli .
SP-50 ] 10 Clayey, mixed, superactive, calcareous, mesic, shallow Arldlc Ustorthent
SP-28 A 1 fine, mixed, superactive, mesic Aridic Calciustept - e |
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acation:
' Veg. Dol e

Soil Type

SOIL DESCRIPTION

File No.

Area

| Date =

Classification

ﬂt/‘t(oc.
T R

|Stop No. ~ 7

Section

Parent Material

| Climate (Precip.)

Physiography

| Surface Rock Fragments Gravel

Relief C | Drainage | Surface Rock Fragments Cobble
Elevation | Gr.water | Surface Rock Fragments Stones !
Slope |Range | Moisture | Surface Rock Fragments Other
Aspect/Degrees |Root Distr. | % Clay *PSCS
Erosion | % Coarse fragments *PSCS | % Coarser than V.F.S.*PSCS
~ Permeability |Range Site
GPS Latitude N | Microbiotic Crust Class
GPS Longitude W | Rock Formation/Type o
GPS Elevation | Topo Quad Name
Soil Temp at 20" F | Photo Number
Additional Notes IR RO L
*Control Séction Average :
Hori- . Color Texture| Struc-| Consistence Reaction {Bound-|Rock Ped Surface
zon |Depth| Dry |  Moist Clay | ture Dry | Moist | Wet| Effer. ary |Frags|Root |Pore | Features
- § /7/7”
/O < ot S
~ e —
¢ 3 ‘ : /~ Z
e S CAM
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Mlcroblotde Crust

Two classes are suggested:

Lrrumatare - gray crust of cyanobacteria the sheaths and filaments of which conaect soil particles; takes about S years to develop
Matare - dark black crust with pedestals; in addition to the bacieria it includes mosses, fungi, and lichens; takes 50 or more years o develop
Quantity definitions for percentage surface cover of microbiotic crusts

*Very few - less than 3% per 10 square feet *Common - 15 to 50% per 10 square feet
*Few - 510 15% per 10 square feet

*Many - more than 50% per 10 square feet
Plastdity ‘
Fld.Code Class Description Fld. Code Class Description
PO Non-plastic 4cm long /6mm thick roll cannot be formed | P Moderately 4cm long/4mm thick roll will support weitht
PS Slightly plastic 4cmn long/ 6mm thick roll will support weight | VP Very plastic 4cm long/2mm thick roll will support weight
Stcldness
Fld.Code Class Description Fld.Code QClass Descripton
SO Non-sticky No material adheres 1o thumb or forefinger | S Modentely Adheres 1o both digity;stretches slightly
SS Slightly sticky Adheres 1o both digits; does not stretch appreciably] V§ Very sticky Adheres to both digits;stretches appreciably
Effervescence
Ad. Code Class Description Est. CCE Fld.Code Class Description Est. CCE
co Non-cffervescent No bubbles seen 0 es Strongly effervescent  Bubbles form low foam  15-40
c Very slightly efferv. Few bubbles seen. 1-3 ev Violenuy effervescent  Forms thick foam quickly 40+
em Slighuy elTervescent Bubbles readily seen  3-15
Pores

Roots

Pores are described as & quandily class, diameter size, snd shape Roots are described as a quantity clasy and diameter

Quantty Class Definitions

Quantity Class Definitions

Per Unit Area Definitions
*1 centimeter squared for very fine and fine pores (.40 in% |
* | decimeter squared for medium and coarse f)om (4in?) |

_* 1 meter squared for very coarse pores (40 in
-

Quantity Definitions
* *Few - leas than | per unit area
*Common - 1 1o § perunit arca
* Many - more than § per unit area

Per Unit Area Definition s
* | centimeter squared for very fine and fine pores (.40 in®)
* | decimeter squared for medium and coanse pores (4 in%)
* | meter squared for very coarse pores (40 in

Quantity Definitions
*Very few - Jess than .2 per unit area
*Moderately few - .2 to | per unit area

*Few - less than | per unit area
*Common - | o § per unit area .
*Many - more than § per unit area
Diameter Definitions
*Very fine - less than | mm
*Fine- 1102 mm
*Medium - 2 10 3 mm

*Coarse - 5 to 10 mm
*Very coarse - more than 10 mm

!
|
|
|
|
|
|

Diameter Definjtions |
*Very fine - less than 0.5 mm |
*Fine - 1 to 2 mm |
*Medium - 2t0 5 mm |
*Coarso - Sto 10 mm |
*Very coarse - more than 10 mm |

{

2 common pore shapes are present: |
|
|
l
|
|
|
|
|
i

*Tubular - cylindrical or clongated
* Vesicular - spherical or elliptical

Terms for Rock Fragments

Shape and Stz Noun Shape and Stze Noun
Sehencal, cubciike' or equiaxial: Flat:
2-75 mm diameter Gravel 2-150 mm long Channen
75-250 mm diameter Cobbles 150-380 mm long Flagstone
250-600 mm diameter Stones | 380-600 mm long Stones
>600 mm diamecter Boulders | >600 mm long Boulders
Rupture Resistance Classes for Blocklike Speciments
Classes
Dry Molst Test Description
Loose Loose Specimen not obtainable
Soft Very [nable Fails under very slight force applied slowly between thumb and forefinger
Slightly hard Friable Fails under slight force applied slowly between thumb and forefinger
Moderately hard Furm Fails under moderats force applied slowly between thumb and forefinger
Hard Very fum Fails under strong force applied slowly between thumb and forefinger
Yery hard Extremely fum

Cannot be fiiled between thumb and forefinger but can be between both hands or by placing on a nonresilent surface and
applying gentle force underfoot
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. Table C-1. Summary of laboratory analysis of soil samples for Coal Hollow soil survey, year 1. Appendix C

¥
2 roO ® 2
%@ O g 23 =
N & & 2/ ¢
g © & P4 S N & &
Sample 3 & & £/ &/ 53 .w%. i
L 28 units dS/m unitless % % % Yo % in/in Y % unitless| % mg/Kg | mg/Kg | med/L | meq/L meq/L | meq/L | ma/Kag | ma/Kg | meq/L |
LOF-1 0-6" 7.3 1.56 0.23 25 39 36 CL 20.1 502 | 0.19 36 1.9 016 | 226 t + 903 | 209 | 055 | 220 | 199 | 286 | 3.76
LOF-16-12" 8.3 0.52 1.15 26 38 36 CL 243 | 544 | 0.19 1.8 0.9 025 | 271 + t+ 263 | 109 | 157 | 018 | <002 | 018 | 3.45
LOF-1 12-24" 8.5 0.42 2.91 18 40 42 SiC 165 | 548 | 020 1.6 0.8 029 | 266 + + 107 | 059 | 265 | 007 | 023 | 093 | 272
LOF-1 24-42" 8.7 0.90 4.02 13 41 46 SiC 113 | 608 | 020 1.5 0.8 028 | 27.1 t t+ 1.61 087 | 447 | 014 | 034 | <0.01 | 4.08
LOF-1 42-60" 8.4 475 123 19 39 42 C 171 | 654 | 0.19 11 06 029 | 283 T t 645 | 765 | 327 | 045 | 0.21 007 | 167
LOF-2 0-7" 76 0.47 0.16 32 37 31 CL 149 | 433 | 0.19 2.7 1.4 017 | 186 | 027 | <002 | 493 | 126 | 029 | 065 | 158 | 955 | 3.13
LOF-2 7-12" LA 0.31 0.19 34 34 32 cL 223 | 448 | 019 2.4 1.3 023 | 20.1 024 | <002 | 207 | 068 | 022 | 019 | 055 | 040 | 2.19
LOF-2 12-24" 7.8 0.25 0.62 14 40 46 SiC 124 | 602 | 0.20 1.8 0.9 028 | 267 | 030 | <002 | 129 | o57 | 059 | 009 | 031 | <0.01 | 219
LOF-2 24-48" 8.0 0.32 2.12 22 37 41 © 202 | 677 | o0.19 1.7 0.9 023 | 269 | 045 | <002 | 077 | 053 | 1.71 | 007 | 0.88 | 0.04 | 1.88
LOF-2 48-72" 7.8 7.38 7.27 14 43 43 SiC 113 | 667 | 0.20 1.1 0.6 030 | 275 | 108 | 009 | 238 | 249 | 358 | 050 | 1.07 | 040 | 125
LOF-2 72-96" 7.8 747 | 7.75 18 35 47 c 130 | 629 | 0.19 1.1 06 026 | 21.0 | 061 012 | 216 | 263 | 379 | 047 | 131 | 076 | 0.94
LOF-3 04" 8.1 0.82 0.27 32 42 26 L 175 | 477 | 0.16 3.9 2.1 0.16 | 203 + t 508 | 158 | 053 | 102 | 106 | <0.01 | 564
LOF-3 4-11" 8.3 0.43 0.25 24 48 28 cL 159 | 51.8 | 0.19 2.9 15 030 | 204 + t 319 | 073 | 036 | 027 | 107 | 090 | 355
. LOF-3 11-19" 8.1 0.41 0.32 16 50 34 sicL | 140 | 427 | 0.18 23 1.2 035 | 24.2 + + 286 | 088 | 044 | 022 | 043 | 056 | 251
LOF-3 19-33" 8.4 0.71 4.05 17 43 40 SiC 16.1 535 | 0.20 22 1.2 030 | 272 t t 167 | 089 | 458 | 015 | 032 | 007 | 3.87
LOF-4 0-5" 7.8 0.62 0.29 12 46 42 SiC 9.1 526 | 0.20 35 1.8 022 | 225 + + 454 | 104 | 049 | 026 | 416 | 079 | 3.03
LOF-4 5-10" 7.7 0.31 0.26 14 46 40 SiC 110 | 53.0 | 0.20 2.8 15 030 | 244 1 + 228 | 063 | 03z | 008 | 066 | 976 | 272
LOF-4 10-19" 7.8 0.33 0.60 12 43 45 siC 105 | 539 | 020 2.1 1.1 029 | 253 1 + 200 | 078 | 071 | 008 | 053 | 064 | 240
LOF-4 19-31" 7.9 0.29 1.16 13 43 44 Sic 113 | 536 | 020 1.8 0.9 029 | 253 t + 112 | 052 | 105 | 006 | 040 | 067 | 1.88
LOF-4 31-50" 7.8 4.06 543 19 39 42 c 163 | 59.8 | 0.19 K 0.6 029 | 276 + T 163 | 124 | 208 | 0.51 106 | 043 | 146
RDV-5 0-5" 8.1 0.54 0.27 38 44 18 L | 226 | 42./ | 0.16 3.6 1.9 0.20 2 ; ; 3.72 | 090 | 0.41 0.36 | 614 | 104 | 3.97
RDV-5 5-10" 8.1 0.50 0.19 33 47 20 L 189 | 393 | 0.16 3.0 16 029 | 264 + + 308 | 095 | 030 | 023 | <0.02 | 182 | 4.08
RDV-5 10-25" 8.4 0.37 0.31 54 32 14 SL 190 | 323 | 0.12 1.1 0.6 023 | 31.1 t+ + 237 | 089 | 040 | 022 | 022 | 164 | 272
RDV-5 25-48" 8.8 0.72 7.45 16 72 12 SiL 134 | 560 | 0.18 1.7 09 | #NA | 280 + t 084 | 060 | 633 | 0.11 016 | 148 | 4.91
RDV-5 48-60" 9.0 3.37 24.0 31 47 22 L 266 | 836 | 0.16 13 0.7 032 | 265 t + 126 | 176 | 295 | 020 | 022 | 162 | 6.06
RDV-6 06" 8.1 0.52 0.34 82 12 6 LS 210 | 279 | 0.08 1.1 0.6 004 | 184 + + 299 | 106 | 048 | 077 | 168 | 9.41 3.97
RDV-6 6-12" 8.3 0.31 0.25 80 14 6 LS 185 | 299 | 0.08 0.7 0.4 013 | 206 + + 213 | 047 | 028 | 014 | 024 | 067 | 251
RDV-6 12-24" 8.0 0.64 0.20 45 37 18 L 178 | 354 | 0.6 26 1.4 025 | 289 + + 452 | 168 | 036 | 033 | <002 | 056 | 4.18
RDV-6 24-34" 8.3 0.40 0.30 69 23 8 SL 355 | 297 | 0.2 0.7 0.4 019 | 29.2 + + 243 | 135 | 041 | 048 | 007 [ 056 | 2.93
RDV-6 34-60" 8.5 0.83 3.43 19 41 40 SiC 155 | 529 | 020 18 0.9 030 | 259 t t 183 | 224 | 489 | 019 | 003 | <0.01 | 596
RDV-7 0-6" 75 0.58 0.13 26 38 36 CL 204 | 629 | 0.19 4.4 2.3 014 | 106 + t 393 | 147 | 020 | 028 | 219 | 125 | 3.76
RDV-7 6-12" 7.6 0.36 0.22 18 38 44 C 119 | 57.1 0.19 3.0 16 026 | 13.2 t + 237 | 078 | 027 | 009 | 028 | 778 | 2.82
RDV-7 12-24" 8.0 0.24 1.30 16 37 47 C 136 | 553 | 0.19 1.8 0.9 026 | 21.2 1 t 082 | 044 | 104 | 004 | 040 | 073 | 2.09
RDV-7 24-60" 8.0 1.40 518 22 34 44 C 208 | 638 | 0.19 14 0.7 026 | 234 T t 265 | 200 | 790 | 011 030 | 046 | 1.78
1YR-8 0-8" 8.0 0.68 0.18 36 34 30 CL 197 | 515 | 0.9 58 3.1 0.12 5.1 1 t 368 | 281 033 | 045 | 382 | 109 | 554
1YR-8 8-14" 8.1 0.53 0.18 38 32 30 CL 172 | 431 0.19 21 14 023 | 16.3 t 1 322 | 163 | 029 | 034 | 005 | 007 | 293
. 1YR-8 14-22" 8.5 0.40 0.43 48 30 22 L 195 | 358 | 0.16 11 | 06 022 | 273 t + 1.77 | 1.31 053 | 037 | 017 | 021 | 230
1YR-8 22-45" 8.9 0.44 0.28 42 42 16 L 239 | 376 | 0.6 0.7 0.4 033 | 308 1 1 0.71 305 | 039 | 045 | 050 | 251 3.55
1YR-8 45-65" 9.0 0.49 0.28 79 13 8 LS 198 | 274 | 0.08 0.4 0.2 012 | 19.3 + + 070 | 346 | 040 | 0.41 027 | 0.18 | 366
1YR-8 65-85" 8.9 0.56 0.65 80 12 8 LS 178 | 259 | 0.08 0.3 02 011 | 204 t t 124 | 3.81 103 | 019 | 020 | 010 | 4.18
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1YR-9A 0-12" 9.0 0.91 0.30 60 32 8 SL 266 | 47.0 | 0.12 47 25 011 | 26.1 + + 098 | 793 | 062 | 065 | 423 | 10.0 | 6.90
1YR-9A 12-24" 9.1 0.83 0.23 68 22 10 sL 222 | 328 | 0.12 1.4 0.7 017 | 220 + } 044 | 778 | 046 | 071 | 021 | 202 | 794
1YR-9A 24-42" 9.6 1.26 3.71 68 22 10 SL 204 | 264 | 0.12 0.3 0.2 018 | 236 t 1 076 | 648 | 706 | 034 | 013 | 222 [ 106
1YR-9A 42-70" 9.4 0.90 3.19 69 21 10 SL 267 | 277 | 012 0.3 0.2 017 | 235 + + 063 | 377 | 473 | 016 | 026 | 1.88 | 522
1YROA 70-100"| 85 1.31 148 30 3 39 cL 273 | 686 | 0.19 05 03 0.22 938 T + 172 | 832 | 331 | 019 | 029 | 082 | 282
1YR-9B 0-6" 8.0 0.62 0.07 44 32 24 L 145 | 630 | 0.16 6.1 3.2 009 | 186 + + 219 | 321 | 012 | 074 | 173 | 144 | 4.49
1YR-9B 6-14" 8.2 0.34 0.21 52 25 23 scL | 181 | 424 | 0417 3.4 1.8 022 | 15.3 + 1 117 | 167 | 025 | 030 | 091 | <0.01 | 2.30
1YR-9B 14-28" 8.5 0.88 0.57 64 22 14 SL 9.7 357 | 012 0.9 05 017 | 212 + + 116 | 571 | 106 | 072 | 050 | <0.01 | 3.03
1YR-9B 28-48" 8.3 0.76 0.70 54 30 16 SL 160 | 310 | 0.2 0.4 0.2 022 | 264 t 1 149 | 464 | 123 | 037 | 048 | <0.01 | 240
1YR-10 0-7" 7.8 0.46 0.05 36 38 26 L 179 | 464 | 0.16 3.9 2.1 015 | 192 | 029 | <002 | 339 | 089 | 008 | 030 | 315 [ 745 | 4.18
1YR-10 7-13" 7.7 0.40 0.06 26 48 26 L 123 | 444 | 0.16 24 13 029 | 139 | 031 | <002 | 258 | 080 | 008 | 024 | 046 | 067 | 3.13
1YR-10 13-26" 7.9 0.34 0.07 14 52 34 SicL | 9.4 417 | 018 16 0.8 037 | 278 | 020 | <002 | 200 | 095 | 009 | 021 | 044 [ 037 | 3.03
. 1YR-10 26-44" 8.3 0.36 0.16 30 36 34 cL 201 | 454 | 0.19 1.0 0.5 025 | 355 | 037 | <002 | 083 | 250 | 020 | 008 | 015 | <0.01 | 355
1YR-10 44-68" 8.5 0.34 0.49 14 54 32 SicL | 7.0 460 | 0.18 0.5 03 042 | 344 | 024 | <002 | 071 | 207 | 058 | 0.05 | 019 [ <0.01 [ 251
1YR-10 68-84" 8.4 0.46 0.48 60 30 10 SL 245 | 280 | 012 02 0.1 024 | 264 | 007 | <002 | 077 | 296 | 066 | 0.05 | 032 | 067 | 293
1YR-11 0-5" 8.0 0.48 0.19 72 19 9 SL 199 | 363 | 012 24 13 0.07 1.4 + + 244 | 184 | 028 | 039 | 158 | 821 | 3.76
1YR-11 5-16" 8.2 0.50 0.28 69 17 14 SL 200 | 313 | 0.12 1.7 0.9 0.13 4.2 1 + 276 | 142 | 040 | 036 | 013 | 082 [ 355
1YR-11 16-32" 8.3 0.38 0.22 72 18 10 SL 161 | 279 | 0.12 0.9 05 015 | 14.4 + 1 189 | 087 | 026 | 037 | 020 | 153 [ 3.13
1YR-11 32-48" 8.3 0.41 0.26 79 13 8 LS 174 | 273 | 0.08 05 0.3 012 | 196 + + 190 | 106 | 032 | 029 | 023 | 044 [ 293
1YR-11 48-72" 8.6 0.33 0.24 78 14 8 LS 184 | 281 | 0.08 0.3 0.2 013 | 217 1 + 144 | 096 | 027 | 012 | 012 | 220 | 282
1YR-11 72-90" 8.7 0.29 0.35 89 7 4 S 141 | 239 | 0.05 0.2 0.1 008 | 182 + t 137 | 115 | 039 | 013 | 0.10 | 493 | 2.19
[1YR-12 0-5" 7.8 0.38 0.13 32 40 28 CL 289 | 468 | 019 | 2.3 12 020 | 0.1 T T 266 | 091 | 017 | 020 | 087 | 7.33 | 3.03
1YR-12 5-10" 78 0.29 0.59 29 39 32 CL 222 | 506 | 0.19 19 10 0.26 93 ; T 179 | 069 | 066 | 008 | 067 | 022 | 251
1YR-12 10-26" 8.4 0.21 2.20 16 40 44 Sic 138 | 586 | 0.20 07 | o4 030 | 18.8 ] T 050 | 024 | 134 | 004 | 094 | <001 | 1.99
1YR-12 26-44" 8.3 0.86 6.84 46 19 35 SC 450 | 930 | 019 0.7 04 019 | 11.9 T + 091 | 057 | 589 | 0.08 | 020 | <0.01 | 167
SP-13 0-6" 8.5 0.72 0.17 59 23 18 SL 158 | 341 | 012 2.7 1.4 008 | 19.7 + + 477 | 210 | 031 | 090 | 378 | 395 | 564
SP-13 6-12" 8.2 0.52 0.22 23 51 26 SiL 127 | 433 | 0.18 1.7 0.9 032 | 279 1 + 264 | 172 | 033 | 041 | 018 | 3.83 | 387
SP-13 12-24" 8.4 0.55 0.23 14 44 42 SiC 9.1 62.3 | 0.20 2.9 15 029 | 269 + + 167 | 309 | 035 | 026 | 050 | 070 | 3.87
SP-13 24-48" 8.5 0.47 0.29 22 46 32 cL 95 463 | 0.19 1.2 0.6 031 | 322 + 1 091 | 326 | 042 | 012 | 046 | 044 | 355
SP-13 48-60" 8.8 0.31 0.51 33 39 28 cL 13.4 | 461 | 0.19 1.8 0.9 027 | 292 + t 053 | 300 | 067 | 010 | 047 | <0.01 | 167
SP-13 60-72" 8.9 1.46 2.20 62 14 24 scL | 192 | 356 | 0.17 12 06 018 | 206 1 + 164 | 830 | 490 | 014 | 023 | 099 | 7.00
SP-13 72-84" 8.7 2.20 2.36 44 36 20 L 185 | 335 | 0.16 05 0.3 025 | 287 T t 207 | 155 | 7.00 | 020 | 029 | 0.73 | 3.03
SP-14 0-6" 87 | 054 0.14 8 48 44 SiC 53 586 | 020 4.0 2.1 0.21 75 T ] 234 | 242 | 022 | 035 | 038 | 892 | 4.81
SP-146-13" 7.8 0.36 0.22 8 48 44 SiC 57 624 | 0.20 2.1 11 031 | 19.9 1 t 108 | 205 | 027 | 017 | 058 | 2.94 | 261
SP-14 13-28" 8.1 0.53 0.49 23 50 27 CL 214 | 507 | 0.19 0.7 0.4 036 | 440 t + 041 | 376 | 070 | 014 | 017 | 440 | 4.28
SP-14 28-48" 8.7 0.77 135 40 43 17 L 336 | 437 | 0.16 0.4 0.2 034 | 393 T + 049 | 504 | 224 | 040 | 021 | 267 | 355
SP-14 48-70" 8.8 0.80 1.60 21 40 39 CcL 56 417 | 019 0.4 02 024 | 309 T ¥ 054 | 479 | 261 | 041 | 041 | 354 | 5.12
. SP-14 70-90" 85 0.89 1.28 21 47 32 CL 177 | 550 | 0.19 06 0.3 032 | 315 1 t 074 | 387 | 194 | 011 | 064 | 031 | 261



. Table C-1. Summary of laboratory analysis of soil samples for Coal Hollow soil survey, year 1. Appendix C
L &
&w. 3 @a
o S /3
o.% & & F o/ &L % &
e/ & 4 & @ &

o @ » Q D

& 3 of 4 o s/ &/ /& ’ % S
NI Q N O NS v
Sample .WN' nh_.w ow...w. n......_w. %._. 8.% Q.n.w O..,O ﬂﬂ b%mﬂ 3 h@g ; S { %.«
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SP-15 08" 8.0 52 32 16 SL 46.5 35 1.8 1 t 2.43 041 | 068 | 482 | 4.70
SP-15 8-20" 8.5 50 32 18 L 352 0.8 0.4 T ] 3.80 031 | 016 | 1.80 | 4.60
SP-15 20-37" 8.7 51 34 15 L 30.7 05 0.3 t t 591 021 | 058 | 156 | 4.08
SP-15 37-58" 86 39 43 18 L 36.9 0.4 0.2 1 1 12.0 018 | 032 | 1.20 | 3.03
SP-15 58-73" 8.4 74 18 8 SL 27.2 0.1 0.1 T + 335 026 | 036 | 082 | 1.99
SP-15 73-96" 83 52 34 14 SL 30.2 0.3 0.2 T t 12.4 019 | 054 | <0.01 | 282
SP-16 0-8" 8.3 19 45 36 SiCL 64.5 48 25 1 t 1.84 042 | 119 | 183 | 4.81
SP-16 8-18" 8.2 12 44 44 SiC 61.9 1.9 1.0 1 1 2.77 028 | 021 | 470 | 355
SP-16 18-36" 8.7 20 52 28 CL 50.6 06 0.3 + 1 3.12 019 | 024 | 645 | 4.18
SP-16 36-56" 9.0 14 58 28 SiCL 52.2 0.6 0.3 + t 3.38 014 | 023 | 510 | 366
SP-16 56-68" 8.9 50 36 14 L 36.3 0.3 0.2 t + 4.30 016 | 030 | 283 | 4.08
SP-16 68-96" 8.9 23 49 28 CL 55.3 0.6 0.3 t T 3.49 018 | 024 | 125 | 481
WRD-17 0-9" 7.8 22 42 36 CL 49.8 46 2.4 T + 1.11 0.51 100 | 8.05 | 3.34
WRD-17 9-18" 8.0 34 34 32 CL 39.6 2.0 11 1 1 0.63 023 | 028 | 126 | 1.78
WRD-17 18-30"| _ 8.0 44 34 22 L 385 16 0.8 + 1 0.69 0.15 | 085 | 249 | 261
WRD-17 3045"| 8.1 36 37 27 CL 393 0.8 0.4 t + 0.56 0.05 | 0.10 | 282 | 2.40
WRD-17 45-60"| 8.2 24 44 32 CL 40.0 0.8 0.4 + t 1.64 0.07 | 011 | 013 | 2.19
WRD-17 60-80"| 8.0 18 40 42 Sic 61.3 K 06 + T 4.00 014 | 059 | 070 | 1.88

[WRD-18A 0-7" 7.7 41 33 26 L 46.0 3.9 2.1 T T 1.36 059 | 057 | 195 | 397
WRD-18A 7-15"| 8.0 43 33 24 L 43.4 2. 11 1 T 1.00 028 | 068 | 061 | 2.30
WRD-18A 15-30] _ 8.1 60 23 17 SL 311 0.7 0.4 3 + 213 009 | 008 | 243 | 2.30
WRD-18A 304 8.0 24 41 35 CL 52 4 15 0.8 + - 3.06 012 | 013 | 0.34 | 1.88
WRD-18A 456 7.9 57 23 20 SCL 36.1 0.7 0.4 + + 163 0.06 | 016 | <0.01 | 2.09
WRD-18B 0-9" 8.2 34 40 26 L 43.4 36 1.9 0.39 | <0.02 1.75 065 | 396 | 186 | 554
WRD-18B 9-19"| 8.3 50 30 20 L 41.3 1.8 0.9 025 | <0.02 1.56 080 | 031 | 289 | 460
WRD-18B 19-34 85 44 38 18 L 35.8 1.2 0.6 0.18 | <0.02 217 018 | 009 | 550 | 3.13
WRD-18B 34-54 8.7 21 47 32 cL 455 1.4 0.7 033 | <0.02 1.70 012 | 050 | 093 | 261
WRD-18B54-72 856 22 44 34 cL 49.6 1.1 0.6 029 | <0.02 2.53 018 | 010 | 1.19 | 3.76
WRD-18B 72-9 86 48 32 20 L 34.7 05 0.3 019 | <0.02 11.0 0.19 | 045 | 021 | 899
WRD-19 0-6" 8.0 34 42 24 L 48.5 4.9 2.6 + t 2.07 172 | 277 | 129 | 669
WRD-19 6-12" 8.2 32 36 32 CL 44.1 3.0 16 + + 1.45 114 | 185 | 832 | 4.39
WRD-19 12-24"| 8.3 34 36 30 cL 40.8 2.0 1.1 1 t 1.21 087 | 067 | 199 | 251
WRD-19 24-37"| 85 49 29 22 L 40.8 1.9 1.0 + t 1.11 076 | 035 | 099 | 3.13
WRD-1937-51"] 84 60 26 14 SL 34.1 12 06 + t 1.39 0.59 153 | 2.40
WRD-195168"| 85 66 22 12 SL 29.1 0.8 0.4 - + 1.87 022 | 041 171 | 3.45
WRD-1968-90"[ 87 71 19 10 SL 26.0 06 0.3 T T 2.06 010 | 018 | 1.88 | 2.83
'WRD-20 0-6" 7.9 39 37 24 L 53.3 66 35 T T 1.83 058 | 0.19 | 0094 | 4.49
WRD-20 6-13" 7.8 41 29 30 CL 4756 24 13 T 1 1.47 067 | 012 | 162 | 313
WRD-20 13-28"| 8.1 69 21 10 SL 24.1 06 0.3 T t 0.63 032 | 007 | 037 | 2.0
WRD-20 28-54"| 8.0 79 14 7 LS 25.4 02 0.1 t 1 0.76 042 | 003 | 094 | 272
WRD-20 54-72"| 8.1 45 29 26 L 385 11 06 F + 0.87 021 | 053 | 123 | 251
WRD-20 72-96" 82 82 13 5 S 28.3 03 02 T B 1.23 028 | 029 | 028 | 251
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WRD-21 0-8" 8.4 0.46 0.19 61 11 28 scL | 186 | 306 | 0.17 2.0 1.1 016 | 21.2 + + 294 | 074 | 026 | 048 | 230 | 711 | 3.76
WRD-21 8-18" 8.1 0.66 0.17 59 11 30 scL | 470 | 460 | 017 32 1.7 015 | 29.8 + 1 412 | 178 | 029 | 020 | 075 | 087 | 4.08
WRD-21 18-36"| 8.4 0.49 0.22 68 18 14 SL 182 | 305 | 0.12 1.2 06 014 | 203 + 1 264 | 161 | 033 | 010 | 026 | 248 | 272
WRD-21 36-50"| 8.7 0.48 0.24 67 25 8 SL 142 | 286 | 012 0.9 0.5 020 | 216 1 1 2.71 162 | 036 | 015 | 035 | 079 | 3.34
WRD-21 50-62"| 8.7 0.37 0.25 69 23 8 SL 148 | 279 | 012 1.0 0.5 0.18 | 168 1 t 1.91 124 | 032 | 012 | 046 | 266 [ 251
WRD-2162-96"| 8.7 0.32 0.25 68 20 12 SL 237 | 267 | 012 0.7 0.4 006 | 207 t t 134 | 160 | 030 | 009 | 017 | 1.07 | 251
WRD-22 06" 7.7 0.40 0.07 63 23 14 SL 250 | 366 | 0.2 18 0.9 026 | 20.2 F T 216 | 088 | 008 | 035 | 104 | 452 | 3.13
WRD-22 6-15" 7.7 0.34 0.13 19 42 39 SiCL | 7.0 480 | 0.18 3.7 19 030 | 238 1 t 185 | 083 | 016 | 019 | 0.76 | 9.01 | 272
WRD-22 15-28"| 8.0 0.29 0.11 47 27 26 SCL 56 349 | 0.7 1.2 0.6 022 | 189 1 ] 164 | 080 | 013 | 0418 | 080 | 031 | 272
WRD-222848"| 8.0 0.25 0.14 65 21 14 SL 137 | 280 | 012 0.8 0.4 0.16 | 17.9 ] t 118 | 064 | 013 | 016 | 029 | 043 | 230
WRD-22 48-60"| 8.0 0.27 0.10 65 21 14 SL 145 | 301 | 0.12 1.0 05 016 | 17.5 T - 134 | 067 | 010 | 016 | 035 | 007 | 2.30
WRD-2260-84"| 82 0.30 0.09 74 18 8 SL 218 | 273 | 012 05 0.3 015 | 21.0 T t 108 | 096 | 009 | 025 | 057 | 028 | 251
WRD-23 06" 7.7 0.60 0.05 31 38 31 CL 125 | 484 | 0.19 49 26 022 | 21.4 ; 1 320 | 135 | 007 | 053 | 1.43 | 826 | 4.60
. WRD-23 6-12" 7.9 0.38 0.13 36 33 31 CL 147 | 446 | 019 29 15 019 | 236 1 + 197 | 091 | 045 | 030 | 031 | 1.74 | 3.34
WRD-23 12-22"| 7.9 0.35 0.12 38 34 28 CL 125 | 410 | 019 18 0.9 023 | 256 : T 1776 | 092 | 014 | 016 | 029 | 1.09 | 324
WRD-23 22-40"| 8.0 0.24 0.16 51 30 19 L 172 | 332 | 0.16 0.7 0.4 022 | 298 . 1 112 | 077 | 045 | 006 | 021 | 1.03 | 230
WRD-23 40-62"| 8.2 0.23 0.24 31 44 25 L 200 | 386 | 0.16 06 03 031 | 35. T - 101 | 094 | 024 | 006 | 089 | 028 | 199
WRD-23 62-80"| 8.1 0.44 0.48 18 41 41 SiC 140 | 439 | 020 0.8 0.4 031 | 304 T T 161 | 195 | 064 | 014 | 035 | 165 | 209
[DAH-24 0-5" 76 0.26 0.53 34 19 47 C 330 | 736 | 0.19 1.3 0.7 0.17 2.9 023 | <002 | 125 | 058 | 050 | 009 | 4.14 | 225 | 157
[DAH-24 5-17" 7.7 0.43 1.32 42 14 44 & 414 | 841 | 019 1.2 0.6 0.19 87 | 042 | <002 | 162 | 065 | 140 | 009 | 019 | 016 | 1.88
DAH-24 17-32" 8.1 7.79 10.0 38 17 45 e 365 | 91.2 | 0.19 0.9 0.5 0.20 5.0 073 | <002 | 187 | 307 | 499 | 054 | 009 | <001 | 1.88
DAH-25 0-5" 6.4 0.21 0.55 32 28 40 C 211 | 585 | 0.19 3.3 1.7 025 | 1.7 T T 098 | 062 | 049 | 008 | 385 | 6.80 | 052
DAH-25 5-13" 7.0 0.33 0.21 30 23 47 C 216 | 806 | 0.19 24 13 020 | 303 T t 190 | 068 | 023 | 043 | 020 | 019 | 1.36
DAH-25 13-20" 7.2 0.28 0.23 30 24 46 c 207 | 735 | 0.19 2.1 11 0.19 | 394 T 1 144 | 044 | 022 | 042 | 029 | 1.32 | 1.88
DAH-25 20-32" 73 0.26 0.25 48 19 33 SCL | 376 | 541 | 047 12 06 0.19 38 T t 134 | 052 | 025 | 009 | 015 | 043 | 1.88
SP-28 08" 7.7 0.47 0.65 7 38 55 C 602 | 0.12 25 | 1.3 18.9 } T 28 2.3 1.0 1.00 39 <5 T
SP-28 8-24" 8.0 0.48 1.50 9 34 57 C 654 | 012 14 0.7 17.6 1 T 18 2.4 2.2 0.77 16 <5 T
SP-28 24-48 8.1 5.04 550 4 36 60 C 726 | 0.11 1.0 05 185 + ¥ 13 42 29 0.77 28 <5 t
SP-35 0-9" 7.7 0.56 0.11 12 44 44 Sic 554 | 0.14 43 23 16.7 T T 4.0 2.7 0.20 | 1.80 5.1 45 ;
SP-35 9-19" 7.9 0.44 0.12 16 40 44 SiC 546 | 0.14 18 0.9 17.4 t 1 24 23 0.19 | 1.60 11 25 1
SP-35 19-30" 8.2 0.40 0.22 51 27 22 SCL 315 | 0.12 12 06 150 | ¢ 1 15 18 028 | 1.10 1.1 5 +
SP-35 30-45" 8.4 0.37 0.22 59 27 14 SL 305 | 0.10 0.8 04 17.7 T 1 0.98 14 023 | 0.70 11 <5 T
SP-35 45-70" 88 _ 0.46 0.37 42 39 19 L 373 | 0.14 09 05 18.0 T t 0.73 14 037 | 1.30 1.0 <5 B
SP-37 06" 7.8 0.51 0.08 38 30 32 CL 46.7 | 0.13 4.0 2.1 45 T T 5.1 2.1 0.16 | 0.83 3.9 10 T
SP-37 6-12" 7.l 0.44 0.09 48 23 29 SCL 454 | 012 2.9 15 75 1 t 42 1.8 0.16 | 0.71 6.5 <5 T
SP-37 12-24" 8.0 0.29 0.13 56 24 20 | SL-SCL 38.7 | 0.1 3.0 16 111 + t 23 14 0.18 | 0.35 1.9 <5 T
SP-37 24-38" 8.2 0.25 0.14 71 18 11 SL 352 | 0.08 0.7 04 15.3 1 - 16 1.7 0.18 | 0.10 2.0 <5 T
SP-37 38-58" 8.2 027 0.34 73 18 9 SL 30.3 | 0.07 05 0.2 17.3 t t 15 2.0 044 | 007 15 <5 t
[SP-38 06" 8.0 0.47 0.09 12 44 44 SiC 699 | 0.14 6.2 33 24.7 T T 3.2 34 0.17 | 0.74 2.7 8 T
. SP-386-12" 8.3 0.33 0.15 2 47 51 SiC 818 | 0.13 34 18 17.8 1 T 15 34 023 || 042 16 <5 1
SP-38 12-20" 8.5 0.49 0.39 11 46 43 SiC — 711 _| 0.5 1.9 1.0 28.3 1 ] 13 52 0.70 || 0.23 14 <5 t
SP-38 20-24" 8.3 057 0.44 10 42 48 Sic 715 | 0.14 11 06 44.5 t t 18 56 0.84 || 021 3.0 <5 t




. Table C-1. Summary of laboratory analysis of soil samples for Coal Hollow soil survey, year 1. Appendix C
'
~ & i @ -3 @
3 > %m... & & IS %x“ a I) ...@zo..u %wm.. > :_.ufo.mv % =0
F/ o L YNNG YIS YRV I 18 T
Q" ) @ @ S /e d) T/8F/&F .wu > [ OF) S/ FF /) T N
& & < ¥ /)83 & /FS/S o® = /& L/ § 3
/)5 /3)s/8/& &/5/EV E/8YE /& /5 /898 [ /E/E/R
Sample 3 & i ) ) S g /< g /o “/« : g /& /& /& [& 3 & /T

L D .._uwm dS/m unitiess % % % %o % in/in % % unitless % SE :.mr meq/L | meq/L | m |h.. meq/L | ma/Kg | mg/Kg | meg/L
SP-39 0-6" 7.8 0.32 0.19 36 33 31 CL 437 | 0.14 23 1.2 8.5 t ] 3.1 1.2 027 | 0.45 2.1 5 1
SP-396-12" 7.8 0.38 0.21 38 30 32 CL 419 | 013 2.4 1.3 7.9 1 1 3.9 15 0.34 | 045 1.7 <5 1
SP-391224" | 80 0.23 0.24_ 62 20 18 SL 353 | 0.09 12 0.6 13.9 1 t 22 098 | 030 | 017 12 <5 1
SP-39 24-36" 7.9 0.20 0.17 75 15 10 SL 323 | 0.06 05 0.3 144 1 T 1.7 1.0 0.20 | 0.09 12 <5 i
SP-40 06" 8.0 0.53 047 | 10 42 48 SiC 85.8 | 0.13 5.7 3.0 14.4 1 ] 2.3 46 0.86 | 1.10 15 11 ;
SP-40 6-12" 8.4 1.81 1.01 5 44 51 SiC 884 | 0.13 29 15 18.0 1 31 20 36 | 050 14 6 1
[SP-40 12-22" 9.0 1.29 1.46 21 44 35 cL 761 | 0.15 14 | 07 19.9 t T 0.51 14 41 0.26 11 6 1
SP4106" 8.0 0.46 0.12 46 26 28 SCL 513 | 0.12 33 1.7 14.5 T 1 3.9 1.7 0.20 | 1.10 1.4 8 1
SP-416-12" 8.0 0.53 0.15 25 34 41 & 549 | 014 34 18 12.1 - 1 44 2.7 027 | 1.50 47 6 1
SP-41 12-36" 8.1 0.22 0.15 6 44 50 SiC 69.0 | 0.13 1.7 0.9 16.6 - ; 1.4 16 019 | 0.69 11 <5 1
SP-41 36-64" 8.2 0.43 0.40 12 52 36 SiCL 639 | 0.16 1.0 05 185 ] t 14 39 065 | 041 14 <5 1
[SP-4164-80" 8.8 0.66 163 54 31 15 SL 315 | 0.12 0.6 0.3 17.3 1 1 067 57 29 0.15 12 <5 T
SP-42 0-9" 7.9 0.33 0.10 50 30 20 L 428 | 0.12 2.4 1.3 18.0 T 1 3.7 0.97 | 0.16 | 042 3.9 5 T
SP-42 9-24" 8.1 0.28 0.19 8 49 43 SiC 609 | 0.15 26 14 185 t 1 25 1.3 026 | 0.81 35 <5 +
.V SP-42 24-36" 8.3 0.32 0.20 52 27 21 SCL 447 | 012 1.7 0.9 16.0 T 1 2.3 2.9 031 | 0.36 15 <5 1
[SP-4236-48" 8.6 0.28 114 44 34 22 L 314 | 0.13 09 05 18.2 1 t 0.94 18 13 0.43 14 <5 1
SP-48 0-3" 7.7 0.52 0.92 7 33 60 C 4.8 856 | 0.10 35 1.8 0.22 45 T | <0.001 | 360 | 1.30 | 140 | 0.19 | 2.60 10 ;
SP-48 3-12" 8.0 0.57 468 6 30 64 c 53 954 | 0.16 1.9 1.0 0.21 7.2 + | <0001| 1.20 | 055 | 440 | 006 | 1.10 8 +
SP-48 12-30" 8.2 2.63 11.20 12 28 60 C 11.0 | 106.0 | 0.10 1.7 0.9 0.23 75 + | <0.001| 300 | 180 | 17.00 | 013 [ 1.30 7 1
SP-48 30-48" 8.1 4.65 12.70 10 28 62 c 95 | 810 | 0.11 16 0.8 0.23 5.2 + | <0.001| 650 | 410 | 29.00 | 023 | <1.0 7 -
SP-48 48-84" 7.9 6.20 10.80 7 30 63 C 6.5 875 | 0.11 15 0.8 0.22 4.0 + | <0.001 | 15.00 | 8.10 | 37.00 | 0.35 [ 1.40 9 t
[SP490-3" 8.1 0.42 0.05 20 49 31 SicCL | 4.8 58.0 | 0.11 2.0 11 0.05 | 17.8 T T 200 | 150 | 007 | 0.31 | <1.0 7 T
SP-49 3-10" 8.4 0.34 0.06 26 47 27 CL-L | 53 555 | 0.12 2.3 12 0.09 | 17.7 T T 200 | 150 | 008 | 034 | <1.0 8 T
SP-50 04" 8.4 0.20 0.13 5 37 58 G 11.0 | 754 | 0.12 14 0.7 0.08 | 18.5 T T 760 | 0.6 | 0.13 | 022 | 1.40 6 T
SP-50 4-11" 8.1 0.27 0.29 <1.0 39 61 o] 95 662 | 0.12 1.3 0.7 0.14 | 18.7 + T 190 | 053 | 032 | 024 | 140 8 t
SP-50 11-19" 8.4 0.30 0.52 6 39 55 G 6.5 720 | 0.12 14 0.7 0.14 | 185 1 T 190 | 059 | 057 | 018 | 1.30 9 T

1. Usda soil textures: sand (S); loamy sand (LS); sandy loam (SL); loam (L); clay loam (CL); sandy clay loam (SCL); silty clay loam (SiCL); silty clay (SiC); clay (C).
2. Available water capacity calculated using using Soil Water Characteristics Mode! (Saxton et al., 1986).

3. Organic carbon calculated from percent organic matter.

4 Erodibility factor (K) calculated from lab and field data

Suitability Rating (Table 4. Utah DOGM, 2005): Good Fair Poor - Unacceptable
Undable to calculate because referenced calcualtion in Table 7, Footnote # 3 above is invalid for soils with percent silt + fine sand greater than 70 percent.
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. Table C-2. Summary of laboratory analysis of overburden samples for Coal Hollow core holes, year 1.

Sample
iD units dS/m | unitless | | unitiess|
CH-01-05, 3 ft 8.00 0.33 0.12 0 49 51 0 . . : 0.29 .
CH-01-05, 6 ft 8.20 0.34 0.33 0 49 51 SiC 0 82.9 . . 077 0.30 30
CH-01-05, 9-10 ft 8.40 0.52 0.96 10 61 29 SiCcL 3 52.2 . . 0.4 046 353
CH-01-05, 12 ft 8.20 0.78 0.8 0 53 47 siC 0 846 014 09 048 034 303
CH-01-05, 12-13ft|  8.30 0.73 0.7 44 39 17 L 11 359  0.13 0.6 0.3 038 255
CH-01-05, 16 ft 8.30 0.65 0.66 20 55 25 SiL 6 50.5  0.17 0.7 035 042 303
CH-01-05, 30 ft 8.00 3.13 0.79 8 47 45 SiC 0 819 014 0.9 045 032  26.1
CH-03-05, 0-3 ft 7.80 0.42 0.05 70 21 9 SL 11 257  0.08 1.2 062 024 156
CH-03-05, 3-6 ft 8.30 0.27 0.09 77 17 6 LS 9 218 007 04 023 022 277
CH-03-05, 9 ft 8.40 0.25 0.11 82 13 5 LS 7 204 006 03 015 017  46.2
CH-03-05, 16 ft 8.40 0.4 0.31 80 14 6 LS 5 202 006 02 0.11 017 647
CH-05-05, 0-1 ft 7.90 0.43 0.1 30 41 29 CL 3 245 015 1.7 091 0.30 227
. CH-05-05, 3 ft 8.20 0.43 0.19 64 23 13 SL 12 27 009 07 039 026 249
CH-05-05, 9-10 ft 8.40 0.43 0.26 78 17 5 LS 4 208 008 02 013  0.18 60
CH-05-05, 14 ft 8.30 0.54 1.04 0 39 61 c 0 973  0.26 1.0 0.5 024  19.1
CH-05-05, 19 ft 8.10 1.04 3.57 2 37 61 © 0 976 025 08 044 023 182
Maximum 8.40 3.13 3.57 82.00 61.00 61.00 12 9760 026 20 105 046 6470
Minimum 7.80 0.25 0.05 000 13.00 5.00 0 2020 0068 0.2 0.11 0.17  15.60
Average 8.20 0.67 0.63 3531 3594 2875 CL 4 5261 013 0.9 046 028 3156

1. USDA soil textures: sand (S); loamy sand (LS); sandy loam (SL); loam (L); clay loam (CL); sandy clay loam (SCL); silty clay loam (SiCL); siity clay (SiC); clay (C
2. Available water capacity calculated using using Soil Water Characteristics Mode! (Saxton et al., 1986).

3. Organic matter calculated from percent organic carbon.

4 Erodibility factor (K) calculated from lab and field data

Suitability Rating (Table 4. Utah DOGM, 2005): | Good | Fair Poor | Unacceptable |
Undable to calculate because referenced calcualtion in Table 7, Footnote # 3 above is invalid for soils with percent silt + fine sand greater than 70 percent.
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Appendix E Soil Profile Photos

Profile 1. fine, mixed, superactive, mesic
Aridic Calciustept, photo not
available.

Profile 3. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 2. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 4. fine, mixed, superactive, mesic
Aridic Haplustepts.




Appendix E Soil Profile Photos

Profile 5. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 6. fine-loamy, mixed, superactive,
mesic Aridic Calciustept.

+ BN A -$§ l.

Profile 5 Area. Surrounding area.

Profile 6 Area. Surrounding area.




Appendix E Soil Profile Photos

Profile 7. fine, mixed, superactive, mesic Aridic Profile 9A. coarse-loamy, mixed,
Calciustoll. superactive, mesic Aridic
Calciustoll.

Profile 8. fine-loamy, mixed, superactive, Profile 9B. coarse-loamy, mixed, superactive,
mesic Aridic Calciustoll. frigid Typic Calciaquoll.




Appendix E Soil Profile Photos

Profile 10. fine-loamy, mixed, superactive, Profile 12. fine, mixed, superactive, mesic
mesic Aridic Calciustoll. Aridic Calciustept.

Profile 11. coarse-loamy, mixed, Profile 13. fine-loamy, mixed, superactive,
superactive, mesic Aridic mesic Aridic Calciustept.
Calciustoll.




Appendix E Soil Profile Photos

Profile 14. fine-loamy, mixed, superactive, Profile 16. fine-loamy, mixed, superactive,
frigid Aquic Calciustept. mesic Aridic Calciustoll.

Profile 15. coarse-loamy, mixed, Profile 17. fine-loamy, mixed, superactive,
superactive, mesic Aridic mesic Aridic Calciustoll.
Calciustoll.




Appendix E

Profile 18A. fine-loamy, mixed, superactive,
frigid Typic Argiaquoll.
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Profile 18B. fine-loamy, mixed, superactive,
frigid Aridic Calciustoli.

Soil Profile Photos

o 3

»

Profile 19. fine-loamy, mixed, superactive,
mesic Calcidic Argiustoll.
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Profile 20. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.




Appendix E Soil Profile Photos

Profile 21. coarse-loamy, mixed, Profile 23. fine-loamy, mixed, superactive,
superactive, mesic Aridic mesic Aridic Calciustoll.
Calciustept.

Profile 22 fine-loamy, mi?(ed, superactive, Profile 24. fine, mixed, superactive, mesic
mesic Calcidic Haplustalf. Ariéic Hapiustepts. ’




Appendix E

Soil Profile Photos

Profile 25. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 26. fine, mixed, superactive, frigid
Agquic Calciustoll.

Profile 27 fine, mixed, superactive, mesic
Aridic Calciustept, photo not
available.

Profile 28. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 29. fine, mixed, superactive, mesic
Aridic Calciustoll, photo not
available.

Profile 30. fine, mixed, superactive, mesic
Aridic Calciustept.




Appendix E Soil Profile Photos

Profile 31 fine-loamy, mixed, superactive,
mesic Calcidic Argiustoll, photo
not available.

Profile 34. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 32 fine-loamy, mixed, superactive,
mesic Calcidic Argiustoll.

Profile 33. fine, mixed, superactive, mesic
Aridic Calciustoll, photo not
available.

Profile 34 Area. Surrounding area.




Appendix E Soil Profile Photos

Profile 35. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 36. coarse-loamy, mixed,
superactive, mesic Aridic
Caiciustoll.

Profile 35 Area. Surrounding area.




Appendix E Soil Profile Photos

Profile 37. coarse-loamy, mixed, Profiles 38. fine, mixed, superactive, frigid
superactive, mesic Aridic Aeric Epiaquept.
Calciustoll.

Profile 37 Area. Surrounding area.

Profile 38 Area. Surrounding area.



Appendix E Soil Profile Photos
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Profile 39. coarse-loamy, mixed, Profile 40. fine-loamy, mixed, superactive,

superactive, mesic Aridic frigid Aeric Calciaquoll.
Calciustoll.

Profile 39 Area. Surrounding area.




Appendix E Soil Profile Photos

Profile 42. fine-loamy, mixed, superactive,
mesic Aridic Haplustoll.

Profile 41. fine, mixed, superactive, mesic
Aridic Calciustoll.

Profile 42 area. Surrounding area.

Profile 43. fine, mixed, superactive, frigid
Typic Argiaquoll, photo not
available.




Appendix E Soil Profile Photos

Profile 44. fine, mixed, superactive, frigid Profile 46. fine-loamy, mixed, superactive,
Aeric Epiaquept. frigid Typic Argiaquoll.

Profile 47. fine-loamy, mixed, superactive
mesic Calcidic Hapustalf.

Profile 45. fine, mixed, superactive, frigid
Aeric Epiaquept.




Appendix E

Profile 48. fine, mixed, superactive, mesic
Aridic Haplustalf.

Profile 49 Area. loamy, mixed, superactive,
calcareous, mesic Aridic Lithic
Ustorthent.

" 2 Pl sl
Profile 50. Clayey, mixed,
superactive, calcareous, mesic,
shallow Aridic Ustorthent.

Soil Profile Photos




Appendix F

Profile 1. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 2. fine, mixed, superactive, mesic
Aridic Calciustept.
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Profile 3. fine, mixed, superactive, mesic
Aridic Calciustept.

Micromonolith Boxes

Profile 4. fine, mixed, superactive, mesic
Aridic Haplustepts.

7 N e R iy R e 1

Profile 5. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 6. fine-loamy, mixed, superactive,
mesic Aridic Calciustept.
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Profile 7. fine, mixed, superactive, mesic Aridic
Calciustoll.

Profile 8. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

o

Profile 9A. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 9B. Photo not available: coarse-loamy,
mixed, superactive, frigid Typic Calciaquoll.

Micromonolith Boxes

Profile 11. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 12. fine, mixed, superactive, mesic
Aridic Calciustept.
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Profile 13. fine-loamy, mixed, superactive,
mesic Aridic Calciustept.

Profile 14. fine-loamy, mixed, superactive,
frigid Aquic Calciustept.

Micromonolith Boxes

Profile 16. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

|
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Profile 17. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 15. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 18A. fine-loamy, mixed, superactive,
frigid Typic Argiaquoll.




Appendix F

h v LTI A GLOSIMLSK

#e ke Noome MO Y i 1 ATUTTOT ]

Profile 18B. fine-loamy, mixed, superactive,
frigid Typic Argiaquoll.

Profile 19. fine-loamy, mixed, superactive,
mesic Calcidic Argiustoll.

Micromonolith Boxes

Profile 21. coarse-loamy, mixed,
superactive, mesic Aridic

Calciustept.

o rraiVianLa !

Profile 22. fine-loamy, mixed, superactive,
mesic Calcidic Haplustalf.
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Profile 20. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 23. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.




Appendix F Micromonolith Boxes

Profile 24. fine, mixed, superactive, mesic Profile 27. fine, mixed, superactive, mesic
Aridic Haplustepts. Aridic Calciustept.
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I
! Profile 25. fine, mixed, superactive, mesic Profile 28. fine, mixed, superactive, mesic
‘ Aridic Calciustept. Aridic Calciustept.

Profile 26. fine, mixed, superactive, frigid Profile 29. fine, mixed, superactive, mesic
Aquic Caiciustoll. Aridic Calciustoll.






Appendix F Micromonolith Boxes

Profile 36. coarse-loamy, mixed, Profile 39. coarse-loamy, mixed,
superactive, mesic Aridic superactive, mesic Aridic

Calciustoll. Calciustoll.

Profile 37. coarse-loamy, mixed,
superactive, mesic Aridic Aridic Calciustoll.
Calciustoll.

Profiles 38 (Left) and 40 (Right). fine, mixed, Profile 42
superactive, frigid Aeric '
Epiaquept; (40) fine-loamy,
mixed, superactive, frigid Aeric
Calciaquoll.

fine-loamy, mixed, superactive,
mesic Aridic Haplustoll.
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Profile 43. fine, mixed, superactive, frigid
Typic Argiaquoll.

Profile 44. fine, mixed, superactive, frigid
Aeric Epiaquept.

Profile 45. fine, mixed, superactive, frigid
Aeric Epiaquept.

Micromonolith Boxes

Profile 46. fine-loamy, mixed, superactive,
frigid Typic Argiaquoli.

Profile 47. fine-loamy, mixed, superactive,
mesic Calcidic Hapustaif.

Profile 48. fine, mixed, superactive, mesic
Aridic Haplustalf.
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Profile 49 (Left) and 50 (Right). loamy,
mixed, superactive, calcareous,
mesic Aridic Lithic Ustorthent; and
(50) Clayey, mixed, superactive,
calcareous, mesic, shallow Aridic
Ustorthent.

Micromonolith Boxes
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